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(57) Abstract: Disclosed herein are novel human nucleic acid sequences which encode polypeptides. Also disclosed are polypep- 
tides encoded by these nucleic acid sequences, and antibodies which immunospecifically-bind to the polypeptide, as well as deriva- 
tives, variants, mutants, or fragments of the aforementioned polypeptide, polynucleotide, or antibody. The invention further discloses 
therapeutic, diagnostic and research methods for diagnosis, treatment, and prevention of disorders involding any one of these novel 
human nucleic acids and proteins. 



WO 01/59113 A2 




For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



WO 01/59113 



PCT/US01/04404 



NOVEL PROTEINS AND NUCLEIC ACIDS ENCODING SAME 

FIELD OF THE INVENTION 

The invention generally relates to novel GPCR1/GPCR2, GPCR3, GPCR4, GPCR5, 
GPCR6 and GPCR7 nucleic acids and polypeptides encoded therefrom. More specifically, the 
invention relates to nucleic acids encoding novel polypeptides, as well as vectors, host cells, 
antibodies, and recombinant methods for producing these nucleic acids and polypeptides. 

SUMMARY OF THE INVENTION 



^ The invention is based in part upon the discovery of novel nucleic acid sequences 

encoding novel polypeptides. The disclosed GPCR1, GPCR2, GPCR3, GPCR4, GPCR5, 
1 0 GPCR6 and GPCR7 nucleic acids and polypeptides encoded therefrom, as well as derivatives, 
homologs, analogs and fragments thereof, will hereinafter be collectively designated as 
"GPCRX" nucleic acid or polypeptide sequences. 

In one aspect, the invention provides an isolated GPCRX nucleic acid molecule 
encoding a GPCRX polypeptide that includes a nucleic acid sequence that has identity to the 
15 nucleic acids disclosed in SEQ ID NOSrl, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, and 21. In some 

embodiments, the GPCRX nucleic acid molecule will hybridize under stringent conditions to a 
nucleic acid sequence complementary to a nucleic acid molecule that includes a protein- 
s' coding sequence of a GPCRX nucleic acid sequence. The invention also includes an isolated 
nucleic acid that encodes a GPCRX polypeptide, or a fragment, homolog, analog or derivative 
20 thereof. For example, the nucleic acid can encode a polypeptide at least 80% identical to a 
polypeptide comprising the amino acid sequences of SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 
18, 20, and 22. The nucleic acid can be, for example, a genomic DNA fragment or a cDNA 
molecule that includes the nucleic acid sequence of any of SEQ ID NOS: 1, 3, 5, 7, 9, 11, 13, 
15, 17, 19, and 21. 

25 Also included in the invention is an oligonucleotide, e.g. , an oligonucleotide which 

includes at least 6 contiguous .nucleotides of a GPCRX nucleic acid (e.g., SEQ ID NOS: 1, 3, 
5, 7, 9, 1 1, 13, 15, 17, 19, and 21) or a complement of said oligonucleotide. 

Also included in the invention are substantially purified GPCRX polypeptides (SEQ ID 
NO: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, and 22). In certain embodiments, the GPCRX 
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polypeptides include an amino acid sequence that is substantially identical to the amino acid 
sequence of a human GPCgX polypeptide. 

The invention also features antibodies that immunoselectively-binds to GPCRX 
polypeptides, or fragments, homologs, analogs or derivatives thereof. 

In another aspect, the invention includes pharmaceutical compositions that include 
therapeutically- or prophylactically-eflective amounts of a therapeutic and a pharmaceutically- 
acceptable carrier. The therapeutic can be, e.g., a GPCRX nucleic acid, a GPCRX 
polypeptide, or an antibody specific for a GPCRX polypeptide. In a further aspect, the 
invention includes, in one or more containers, a therapeutically- or prophylactically-effective 
amount of this pharmaceutical composition. 

In a further aspect, the invention includes a method of producing a polypeptide by 
culturing a cell that includes a GPCRX nucleic acid, under conditions allowing for expression 
of the GPCRX polypeptide encoded by the DNA. If desired, the GPCRX polypeptide can then 
be recovered. 

In another aspect, the invention includes a method of detecting the presence of a 
GPCRX polypeptide in a sample. In the method, a sample is contacted with a compound that 
selectively binds to the polypeptide under conditions allowing for formation of a complex 
between the polypeptide and the compound. The complex is detected, if present, thereby 
identifying the GPCRX polypeptide within the sample. 

The invention also includes methods to identify specific cell or tissue types based bn 
their expression of a GPCRX. 

Also included in the invention is a method of detecting the presence of a GPCRX 
nucleic acid molecule in a sample by contacting the sample with a GPCRX nucleic acid probe 
or primer, and detecting whether the nucleic acid probe or primer bound to a GPCRX nucleic 
acid molecule in the sample. 

In a further aspect, the invention provides a method for modulating the activity of a 
GPCRX polypeptide by contacting a cell sample that includes the GPCRX polypeptide with a , 
compound that binds to the GPCRX polypeptide in an amount sufficient to modulate the 
activity of said polypeptide. The compound can be, e.g., a small molecule, such as a nucleic 
acid, peptide, polypeptide, peptidomimetic, carbohydrate, lipid or other organic (carbon 
containing) or inorganic molecule, as further described herein. 

Also within the scope of the invention is the use of a Therapeutic in the manufacture of 
a medicament for treating or preventing disorders or syndromes including, e.g., diabetes, 
metabolic disturbances associated with obesity, the metabolic syndrome X, anorexia, wasting 
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disorders associated with chronic diseases, metabolic disorders, diabetes, obesity, infectious 
disease, anorexia, cancer-associated cachexia, cancer, neurodegenerative disorders, 
Alzheimer's Disease, Parkinson's Disorder, immune disorders, and hematopoietic disorders, 
or other disorders related to cell signal processing and metabolic pathway modulation. The 
Therapeutic can be, e.g 9 a GPCRX nucleic acid, a GPCRX polypeptide, or a GPCRX-specific 
antibody, or biologically-active derivatives or fragments thereof. 

The invention further includes a method for screening for a modulator of disorders or 
syndromes including, e.g. , diabetes, metabolic disturbances associated with obesity, the 
metabolic syndrome X, anorexia, wasting disorders associated with chronic diseases, 
metabolic disorders, diabetes, obesity, infectious disease, anorexia, cancer-associated 
cachexia, cancer, neurodegenerative disorders, Alzheimer's Disease, Parkinson's Disorder, 
immune disorders, and hematopoietic disorders or other disorders related to cell signal 
processing and metabolic pathway modulation. The method includes contacting a test 
compound with a GPCRX polypeptide and determining if the test compound binds to said 
GPCRX polypeptide. Binding of the test compound to the GPCRX polypeptide indicates the 
test compound is a modulator of activity, or of latency or predisposition to the aforementioned 
disorders or syndromes. 

Also within the scope of the invention is a method for screening for a modulator of 
activity, or of latency or predisposition to an disorders or syndromes including, e.g., diabetes, 
metabolic disturbances associated with obesity, the metabolic syndrome X, anorexia, wasting 
disorders associated with chronic diseases, metabolic disorders, diabetes, obesity, infectious 
disease, anorexia, cancer-associated cachexia, cancer, neurodegenerative disorders, 
Alzheimer's Disease, Parkinson's Disorder, immune disorders, and hematopoietic disorders or 
other disorders related to cell signal processing and metabolic pathway modulation by 
administering a test compound to a test animal at increased risk for the aforementioned 
disorders or syndromes. The test animal expresses a recombinant polypeptide encoded by a 
GPCRX nucleic acid. Expression or activity of GPCRX polypeptide is then measured in the 
test animal, as is expression or activity of the protein in a control animal which recombinantly- 
expresses GPCRX polypeptide and is not at increased risk for the disorder or syndrome. Next, 
the expression of GPCRX polypeptide in both the test animal and the control animal is 
compared. A change in the activity of GPCRX polypeptide in the test animal relative to the 
control animal indicates the test compound is a modulator of latency of the disorder or 
syndrome. 
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In yet another aspect, the invention includes a method for detenninifig the presence of 
or predisposition to a disease associated with altered levels of a GPCRX polypeptide, a 
GPCRX nucleic acid, or both, in a subject (e.g., a human subject). The method includes 
measuring the amount of the GPCRX polypeptide in a test sample from the subject and 
comparing the amount of the polypeptide in the test sample to the amount of the GPCRX 
polypeptide present in a control sample. An alteration in the level of the GPCRX polypeptide 
in the test sample as compared to the control sample indicates the presence of or predisposition 
to a disease in the subject. Preferably, the predisposition includes, e.g., diabetes, metabolic 
disturbances associated with obesity, the metabolic syndrome X, anorexia, wasting disorders 
associated with chronic diseases, metabolic disorders, diabetes, obesity, infectious disease, 
anorexia, cancer-associated cachexia, cancer, neurodegenerative disorders, Alzheimer's 
Disease, Parkinson's Disorder, immune disorders, and hematopoietic disorders. Also, the 
expression levels of the new polypeptides of the invention can be used in a method to screen 
for various cancers as well as to determine the stage of cancers. 

In a further aspect, the invention includes a method of treating or preventing a 
pathological condition associated with a disorder in a mammal by administering to the subject 
a GPCRX polypeptide, a GPCRX nucleic acid, or a GPCRX-specific antibody to a subject 

a human subject), in an amount sufficient to alleviate or prevent the pathological 
condition. In preferred embodiments, the disorder, includes, e.g., diabetes, metabolic 
disturbances associated with obesity, the metabolic syndrome X, anorexia, wasting disorders 
associated with chronic diseases, metabolic disorders, diabetes, obesity, infectious disease, 
anorexia, cancer-associated cachexia, cancer, neurodegenerative disorders, Alzheimer's 
Disease, Parkinson's Disorder, immune disorders, and hematopoietic disorders. 

In yet another aspect, the invention can be used in a method to identity the cellular 
receptors and downstream effectors of the invention by any one of a number of techniques 
commonly employed in the art. These include but are not limited to the two-hybrid system, 
affinity purification, co-precipitation with antibodies or other specific-interacting molecules. 

Unless otherwise defined, all technical and scientific terms used herein have the same 
meaning as commonly understood by one of ordinary skill in the art to which this invention 
belongs. Although methods and materials similar or equivalent to those described herein can 
be used in the practice or testing of the present invention, suitable methods and materials are 
described below. All publications, patent applications, patents, and other references 
mentioned herein are incorporated by reference in their entirety. In the case of conflict, the 
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present specification, including definitions, wiU control. In addition, the materials, methods, 
and examples are illustrate only and not intended to be limiting. 

Other features and advantages of the invention will be apparent from the following 
detailed description and claims. 

DETAILED DESCRIPTION 

The invention is based, in part, upon the discovery of novel nucleic acid sequences that 
encode novel polypeptides. The novel nucleic acids and their encoded polypeptides are 
referred to individually as GPCR1, GPCR2, GPCR3, GPCR4, GPCR5, GPCR6, and GPCR7. 
The nucleic acids, and their encoded polypeptides, are collectively designated herein as 
"GPCRX". 

The novel GPCRX nucleic acids of the invention include the nucleic acids whose 
sequences are provided in Tables 1 A, 2 A, 2C, 3 A, 4A, 4C, 5 A, 5C, 5E, 6A, and 7 A inclusive 
('Tables 1 A - 7 A"), or a fragment, derivative, analog or homolog thereof. The novel GPCRX 
proteins of the invention include the protein fragments whose sequences are provided in 
Tables IB, 1C, 2B, 2D, 3B, 4B, 4D, 5B, 5D, 5F, 6B, and 7B inclusive ("Tables IB - 7B"). 
The individual GPCRX nucleic acids and proteins are described below. Within the scope of 
this invention is a method of using these nucleic acids and peptides in the treatment or 
prevention of a disorder related to cell signaling or metabolic pathway modulation. 

GPCRX 

Novel GPCR1 is a G-protein coupled receptor ("GPCR") protein related to the 
cysteinyl leukotriene receptor. GPCR1 maps to human chromosome 13. The GPCR1 nucleic 
acid of 1260 nucleotides is shown in Table 1 A. The GPCR1 open reading frame ("ORF") 
begins at one of two alternative ATG initiation codons, shown in bold in Table 1 A. In one 
embodiment, the GPCR1 ORF begins with an initiation codon at nucleotides 105-107, and the 
encoded polypeptide is alternatively referred to herein as GPCRla or as AL1371 1 8 A. In 
another embodiment, the GPCR1 ORF begins with an ATG initiation codon at nucleotides 
120-122, and the encoded polypeptide is alternatively referred to herein as GPCRlb or as 
CG54236-02. In either embodiment, the GPCR1 ORF terminates at a TAA codon at 
nucleotides 1143-1 145. As shown in Table 1A, putative untranslated regions 5' to the start 
codon and 3' to the stop codon are underlined, and the start and stop codons are in bold letters. 
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Table 1A- GPCR1 nucleotide sequence (SEQ ID NO:l). 

TGC^CCTGTTTCM^A^ 

CTGTTTCTTTTTAACCCAGC^ GGAGAGAAAATC^ 

ccttcack^ 

TCTGGGGAGTCTTGGGAAATGGGTTGTCCATATATGTTC^ 

TAAATCTGGCCATTTCAGATCTCCTGTTCATAAGCACGCTTCCCTTC^GGGCTGACTATTATCTTAGAGGCTCCAATTGGATAT 
TTGGAGACCTGGCCTGCAGGATTATGTCTTATTCCTTGTATGTCAACATGTACAGCAGTATTTATTTCCTGACCGTGCTGAGTG 
TTGTGCGTTTCCTGGCAATGGTTCACCCCTTTCGGCTTCTGCATGTCACCAGCATCAGGAGTGCCTGGATCCTCTGTGGGATCA 
TATGGATCCTTATCATGGCTTCCTCAATAATGCTCCTGGACAGTGGCTCTGAGCAGAACGGCAGTGTCACATCATGCTTAGAGC 
TGAATCTCTATAAAATTGCTAAGCTGCAGACCATGAACTATATTGCCTTGGTGGTGGGCTGCCTGCTGCCATTTTTCACACTCA 
GCATCTGTTATCTGCTGATCATTCGGGTTCTGTT7^AAAGTGGAGGTCCCAGAATCGGGGCTGCGGGTTTCTCACAGGAAGGCAC 

TGACCACCATCATCATCACCTTGATCATCTTCTT^^ 

GGAAAGTGGGTTTATGCAAAGACAGACTGCATAAAGCTTTGGTTATCA 

CTCTGCTCTATTACTTTGCTGGGGAGAATTTTAAGGACAGACT^ 

CTTGTGTCCATCTTCATTCACTCATAGTCTCCAAATGACT 

In one embodiment, the encoded GPCR1 protein is translated from nucleotides 105 
through 1 145 and has 346 amino acid residues, referred to as the GPCRla protein. The 
GPCRla protein was analyzed for signal peptide prediction and cellular localization. SignalP 
results predict that GPCRla is cleaved between position 59 and 60 of SEQ ID NO:2, Le, at the 
dash in the amino acid sequence GLS-IYV. Psort and Hydropathy profiles also predict that 
GPCR1 contains a signal peptide and is likely to be localized at the plasma membrane 
(certainty of 0.6000). The GPCRla polypeptide sequence is presented in Table IB using the 
one-letter amino acid code. 

Table IB. Encoded GPCRla protein sequence (SEQ ID NO:2). 

MERKFMSLQFSISVSEMEPNGTFSNNNSRNCTIENFKREFFPIVYL^ 
LLFXSJTI,BERADYY*L^^ 

SS IMLLDSGSEQNGSVTSCliELNLYKIAKLQTMNYIALV^ 

LIIFFLCFLPYHTLRTVHLTTWKVGLC^ 

SVWLRKETRV 

In an alternative embodiment, an encoded GPCR1 protein referred to alternatively as 
the GPCRlb or CG54236-02 polypeptide is translated from nucleotides 120 through 1145 and 
has a polypeptide sequence of 341 amino acid residues. The predicted GPCRlb polypeptide 
sequence includes amino acids 5 through 346 of SEQ ID NO:2 and is presented in Table 1C 
using the one-letter code. The identical predicted signal cleavage site in GPCRla occurs in 
GPCRlb between position 54 and 55 of the sequence shown in Table 1C 

Table 1C. Encoded GPCRlb protein sequence. 

MSLQPSI SVSEMEPNGTFSNNNSRNCTIENFKREFFPIVYLI I FFWGVLGNGIiSIYVFLQPYKKSTSVNVFMLNLAISDLLFI S 

TLPFRADYYLRGSNWI FGDIACRIMSYSLYVNMYSSIYFLTVLSVVRFIAMVHPFRLLHVTSIRSAWILCGIIWILIMASSIML 

LDSGSEQNGSVTSCLELNLYKIAKLQT^YIALVVGCLL 

LCFLPYHTLRTVHLTTWKVGLCKDRLHKALVITI^^ 

KETRV 

Unless specifically addressed as GPCR1 a or GPCRlb, any reference to a GPCR1 
polypeptide or nucleic acid is assumed to encompass all variants. 
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GPCR1 was initially identified with a TblastN analysis of a proprietaay sequence file 
for a G-protein coupled receptor probe or homolog which was run against the Genomic Daily 
Files made available by GenBank. A proprietary software program (GenScan™) was used to 
further predict the nucleic acid sequence and the selection of exons. The resulting sequences 
were further modified by means of similarities using BLAST searches. The sequences were 
then manually corrected for apparent inconsistencies, thereby obtaining the sequences 
encoding the full-length protein. 

In an analysis of sequence databases, it was found, for example, that the GPCR1 
nucleic acid sequence has 269 of 422 bases (63%) identical to a Gallus gallus activated T cell- 
specific G protein-coupled receptor mKNA (GenBank Acc. No. L06109) (SEQ ID NO:23) 
shown in Table ID. In all BLAST alignments herein, the "E-value" or "Expect" value is a 
numeric indication of the probability that the aligned sequences could have achieved their 
similarity to the BLAST query sequence by chance alone, within the database that was 
searched. For example, as shown in Table IE, the probability that the subject ("Sbjct") 
retrieved from the GPCR1 BLAST analysis, in this case the Gallus gallus activated T cell- 
specific G protein-coupled receptor mRNA, matched the Query GPCR1 sequence purely by ; , 
chance is 1.3x1 0' 13 . 



Table ID. BLASTN of GPCR1 against activated T cell-specific GPCR 

GENBANK-ID:CHKGPCR|acc:L06109 Gallus gallus activated T cell-specific G protein- 
coupled receptor mRNA (SEQ ID NO: 23); Length = 1438 

Score = 509 (76.4 bits), Expect « 1.3e-13 

Identities - 269/422 (63%); Strand = Plus / Plus 

Query: 186 AGCAGGAACTGCACAATTGAAAACTTCAAGA-G-AGAATTTTTCCCAAT-TGTATATCTG 242 

III I I I I M I I I I I 1111 I 1 I I I II I I I I I I I I I 

Sbjct: 91 AGCTCTAACTGCTCCACTGAGGACTCCTTTAAGTACACTTTGTATGGCTGTGTCT-TCAG 149 

Query: 243 -ATAATATTTTTCTGGGGAGTCTTGGGAAA-TGGGTTGTCCATATATGTTTTC-CTGCAG 299 
II Mill II II Mil I I I 1 I I I I l I I I I MM II 

Sbjct: 150 CATGGTATTTGTCCTCGGCCTCATAGCCAACTGCGTTG-CTATCTACATTTTTACTTTTA 208 

Query: 300 CCTT ATAAGAAGT CCACAT CTGTGA — ACGTTTT-CATGCTAAATCTGGCCATTTCAGAT 356 

III M lilt I I 1 I 1 111 I II II 1 I I 1 I M I I II II I 1 
Sbjct: 209 CATTG-AA — AGTGCGGAAC— GAGACCACGACGTACATGCTGAATTTGGCGATATCGGAC 264 

Query: 357 CTCCTGTTCATAAGCACGCTTCCCTTCAGGGCTGACTATTATCTTAGAGGCTCC-AATTG 415 

It Mill 1 I I I I I M 11 1 11 1 I II II 1 I I II I M I I I I 

Sbjct: 265 CTGCTGTTTGTGTTTACGTTGCCCTTCAGGA-T — CTATTA-CTTCGTGGTGAGGAACTG 320 

Query: 416 GATATTTGGAGACCTGGCCTGCAGGAT-TATGTCTTATTCCTTGTATGTCAACATGTACA 474 

I I I M I I I I I I I I I II I I Ml I I I I I II II M I I M 

Sb j c t : 321 GCCCTTCGGAGACGTTCTGTGCAAGATCTCCGTCACGCTG-TTCTACACCAACATGTACG 37 9 

Query: 475 GCAGTATT— TATTTCCTGACCGTGC-TGAGTGTTGTGCGTTTCCTGGCAATGGTTCACCC 532 

I I) Ml MM I M M M III I II II I M I I II I M I M M Mill 
Sbjct: 380 GGAGCATTCTATT-CCTGACC-TGCATCAGCGTGGATCGCTTCCTGGCCATAGTGCACCC 437 

Qu ry: 533 CTTTCGGCT-TCTGCATGTCACCAGCATCAGGAGTGCCTGGATCCTCTGTGGGATCATAT 591 

II I II I M I 1 II MM 1 I 11 I M I M M 1 II I I I 1 
Sbjct: 438 CTTTCG-CTCTAAGACTCTTCGCACCAAAAGGAACGCCAGGATCGTGTGCGTGGCGGTGT 496 
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Query: 592 GGATCCTTATCATGGC 607 

I I I I I 1 I I I I 
Sbjct: 497 GGATCACCGTGCTGGC 512 

i 

In addition, the GPCR1 nucleic acid sequence has a 100% homology across 1260 
nucleotides to the Homo sapiens cysteinyl leukotriene CysLT2 receptor (SEQ ID NO:24), as 
shown in Table IE. The GenBank XM_007164 sequence (SEQ ID NO:24) was directly 
deposited to National Center for Biotechnology Information, NIH, Bethesda, MD 20894, 
USA, and provided to the public on November 16, 2000. 

Table IE. BLASTN of GPCR1 against CysLT2 receptor 

ref |XM_007164 Homo sapiens cysteinyl leukotriene CysLT2 receptor; cDNA: PSEC0146 
from clone PLACE1006979 (LOC57105) , mRNA (SEQ ID NO:24) 

Score = 2498 bits (1260), Expect = 0.0 

Identities = 1260/1260 (100%); Strand = Plus / Plus 

tgctccctgtttcattaaaacctagagagatgtaatcagtaagcaagaaggaaaaaggga 60 
Ml I 11 Ml I I I I M 1 Ml Ml! MMMIMm I III Mill I UN M M M I 111 I 
t gctccctgtttcattaaaacctagagagatgt aat cagt aagcaagaaggaaaaaggga 219 

aattcacaaagtaactttttgtgtctgtttctttttaacccagcatggagagaaaattta 120 
II Ml I MM 1 MMMM I M MMMMIMM 1 M I MMIMIM I I I M I MM I 
aattcacaaagtaactttttgtgtctgtttctttttaacccagcatggagagaaaattta 279 

tgt ccttgcaaccat ccatctccgt at cagaaatggaaccaaatggcacctt cagcaat a 180 
! I I M M I I M I I I I I I I II I M M 1 I I I I 1 1 M I I I I I I I I I I II I II ! M I M I ! I I I 
tgtccttgcaaccatccatctccgtatcagaaatggaaccaaatggcaccttcagcaata 339 

acaacagcaggaact gcacaatt gaaaacttcaagagagaattttt cccaattgtatatc 240 

I I i I I 1 I I I I I I II 1 I I I I I 1 I 1 I I I I I 1 U I I I I I ! I I I 1 I I) I I I I I I I 1! I M I 1 I ! 
acaacagcaggaactgcacaattgaaaacttcaagagagaatttttcccaattgtatat c 399 

tgataatatttttctggggagtcttgggaaatgggttgtccatatatgttttcctgcagc 300 

I I I I I I I I I I I 1 I 1 M I I I 1 I I II 1 I I I I I I I I I I M I I I I M U I M I I I I I I 1 I I I M 
tgataatattttt ctggggagtcttgggaaatgggttgtccatatatgttttcctgcagc 459 

cttataagaagtccacatctgtgaacgttttcatgctaaatctggccatttcagatctcc 360 
I I I I I I I I 1 I I I I 1 I I I It 1 I 1 I II I I I I I I I I I I I 1 I II I I I I I I I I t 1 I I I I I I I 1 I 1 
cttataagaagtccacatctgtgaacgttttcatgctaaatctggccatttcagatctcc 519 

tgttcataagcacgcttcccttcagggctgactattatcttagaggctccaattggatat 420 

I M I I I II i II I I I I I I I I I I I i I I I I M Ml I I i I I I I I I I II I i II I I I I I I I I I I I I 
tgttcataagcacgcttcccttcagggctgactattatcttagaggctccaattggatat 57 9 

ttggagacctggcctgcaggattatgtcttattccttgtatgtcaacatgtacagcagta 480 

I I I I I I I I I I I I I i I I I I II I I I I I I I I I I I I I I I M II I I I I I 1 I I I I I H I I I II I I I 
ttggagacctggcctgcaggattatgtcttattccttgtatgtcaacatgtacagcagta 639 

tttatttcctgaccgtgctgagtgttgtgcgtttcctggcaatggttcacccctttcggc 540 

I I I I I I I II I I I I I I I I II I II I I I I I I I I I I II li I I I I I II I II I I I I I I I I I I I I I I 
t tta ttt cctgaccgt gctgagtgttg tgcgtt tcctggcaat ggt t cacccc tttcggc 699 

ttctgcatgtcaccagcatcaggagtgcctggatcctctgtgggatcatatggatcctta 600 

I I I I I I I I I M I I I I I I I I I I I I I I I I I I I I I I M I I I I I I I I I I I 1 I I I I I I I I I I I I I 
ttctgcatgtcaccagcatcaggagtgcctggatcctctgtgggatcatatggatcctta 759 

tcatggcttcctcaataatgctcctggacagtggctctgagcagaacggcagtgtcacat 660 
I I I I I I I I I II I I II I I I I I I f I I I II II I I M I I I I I I I I M I I 1 I II I I II f I II I I I 
tcatggcttcctcaataatgctcctggacagtggctctgagcagaacggcagtgtcacat 819 

catgcttagagctgaatctctataaaattgctaagctgcagaccatgaactatattgcct 720 
I 1 II I I I I I I I I I I I I I I I M I I I I I I I I I I N I I I I I I I I 1 I I I I I I I I I I I I I I I I I I 
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tggtggtgggctgcctgctgccatttttcacactcagcatctgttatctgctgatcattc 
MINIMI ITl M M M M I M M M M M M M M M M M M M M M M M M M 1 
tggtggtgggctgcctgctgccatttttcacactcagcatctgttatctgctgatcattc 



780 



939 



gggttctgttaaaagtggaggtcccagaatcggggctgcgggtttctcacaggaaggcac 84 0 

II M U I M M M I I I M M M M I I II 1 H 1 II II M M M I II I I II M M M I M I I 
gggttctgttaaaagtggaggtcccagaatcggggctgcgggtttctcacaggaaggcac 999 

tgaccaccatcatcatcaccttgatcatcttcttcttgtgtttcctgccctatcacacac 900 
I M II 1 1 1 I M I 1 M I 1 1 M 11 M M I M 11 1 i M 1 M I I M I 1 M M M 1 t I 1 I 1 t I M 
tgaccaccatcatcatcaccttgatcatcttcttcttgtgtttcctgccctatcacacac 1059 



tgaggaccgtccacttgacgacatggaaagtgggtttatgcaaagacagactgcataaag 

II M I I I I I I I I I I M I I I II I I I I I I I II I I II I I I I I II I I I I I II I I I I I I I I I I I I 
tgaggaccgtccacttgacgacatggaaagtgggtttatgcaaagacagactgcataaag 



960 



1119 



ctttggttatcacactggccttggcagcagccaatgcctgcttcaatcctctgctctatt 1020 

II I I I M I I I I 1 M I I I I M I I M I I I I I M II II I I 1 M II II M M I I M I II II I I I 
ctttggttatcacactggccttggcagcagccaatgcctgcttcaatcctctgctctatt 117 9 



actttgctggggagaattttaaggacagactaaagtctgcactcagaaaaggccatccac 
MM M IMM M M MMMMIIMMMMMMM MM M MM MM1MMM 
actttgctggggagaattttaaggacagactaaagtctgcactcagaaaaggccatccac 



1080 



1239 



agaaggcaaagacaaagtgtgttttccctgttagtgtgtggttgagaaaggaaacaagag 1140 

I i M I I I I I I I I I I II I I I I I I I II II M II I M I II I I I I II I I I II I I M M II H I i 
agaaggcaaagacaaagtgtgttttccctgttagtgtgtggttgagaaaggaaacaagag 1299 

tataaggagct cttagatgagacctgtt cttgt at ccttgtgtccat ct t catt cactca 1200 

I | | II II I M I II I I I I II II I I I I 1 I M 1 I I I I I I 1 I I I 1 M I I I 1 I I I I I I I I 1! I I I 
tataaggagctcttagatgagacctgttcttgtatccttgtgtccatcttcattcactca 1359 

tagtctccaaatgactttgtatttacatcactcccaacaaatgttgattcttaatattta 12 60 
I I I I I I I I I I I I I I I I 1 M II I I I I I I I I I I 1 M II I II I I I I I I I I I M I I I 1 II I I I I 



A BLASTX search was performed against public protein databases. As shown in 
Table IF, the GPCRla protein has 1 13 of 313 amino acid residues (36 %) identical to, and 
177 of 313 residues (56 %) positive with, the 367 amino acid residue P2Y-like G-protein 
coupled receptor from Homo sapiens (ptnr:TREMBLNEW-CAA73 1 44) (SEQ ID NO:25). 

Table IF. BLASTX of GPCR1 a against P2Y-Like GPCR 

>ptnr:TREMBLNEW-ACC:CAA73144 P2Y-Like G-Protein Coupled Receptor- Homo sapiens 
(Human), 367 aa (SEQ ID NO: 25) 

Score = 477 (167.9 bits), Expect = 1.3e-44, P - 1.3e-44 
Identities » 113/313 (36%), Positives = 177/313 (56%), Frame = +3. 
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SCLEIiNLYKIAKLQTMNYIALWGCLLPFFTLSICYLLIIRVLLKVEVPESGIiRVSHR — 833 

I l + l 1+ I ++i I tit t t 1 ! 1 I I I lilt t 

'CLQL — YR-EKASHHALVSLAVAFTFPFITTVTCYLLIIRSL RQGLRVEKRLK 258 

•KALTT 1 1 ITL 1 1 FFLCFLPYHTLRTVHLTTWKV-GL- CKDRLHKALV — ITLALAAANA 998 
11+ I I I I I +1 1+1 I i I + I++ ++ I I + II II I + I 
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10 11+ l+l 

319 ALDPIMYFFVAEKFRHALCULL 340 

As shown in Table 1G, the GPCRla protein was also found to have 346 of 346 amino 
acid residues (100%) identical to, and 346 of 346 residues (100%) positive with, the 346 
15 amino acid sequence of Homo sapiens cysteinyl leukotriene CysLT2 receptor 

(ptnr:XP_007164) (SEQ ID NO:26). The cysteinyl leukotriene CysLT2 receptor (SEQ ID 
NO:26) is the protein encoded by GenBank XM_007164 sequence (SEQ ID NO:24), above, 
and was also directly deposited to National Center for Biotechnology Information, NEH, and 
made public on November 16, 2000. 

20 Table 1G. BLASTX of GPCRla against CysLT2 receptor 

ptnr :XP_007164 cysteinyl leukotriene CysLT2 receptor; cDNA: PSEC014 6 from ., 
clone PLACE1006979 [Homo sapiens] (SEQ ID NO:26); Length = 346 
Score = 657 bits (1696), Expect = 0.0 

Identities = 346/346 (100%), Positives « 346/346 (100%) 

25 

MERKBMSLQPSISVSEMEPNGTFSNNNSRNCTIENFBCREFFPIVYLIIFFWGVIjGNGLSI 60 

I I I I I I I I 1 I I I I M I I 1 ) I i ! 1 I 1 I I 11 I I 1 ! I II I I 1 I 1 I I I I I I I I 1 I 1 I ) I I I I I I 

MERKFMSLQPSISVSEMEPNGTFSNNNSF^CTIENFKREFFPIVYIiIIFFWGVLGNGLSI 60 

WFLQPYKKSTSV^TOLNLftlSDLLFISTLPFRADYYLRGSNWIFGDIiACRIMSYSLW 120 
1 I I ! 1.1 I » I I I I I I I I I I I I I ! I 1 I I I I I I I I 1 1 M I 1 I I I I I I I I I 1 I I I I I I 11 I I I I 
YVFLQPyBCKSTSVNVEWI»NlAISDLLFISrLPFEtA.DYYLRGSNWIFGDIACRIMSYSLW 120 

NMYSSIYFLTVXSVVRFIiAMV^PFRLLHVTSIRSAWILCGIIWILIMASSIMLIjDSGSEQ 180 

I II I I I I I I I M I I ! I I I II I I I I I I I I i I I II I M I I I I I I I 1 I I I M I I ! I M I I I I I 

NMYSSIYFLTVLSVVRFLAMVHPFRLLHVTSIRSAWILCGIIWILIMASSIMLLDSGSEQ 180 
NGSVTSCLELNLYKIAKLQ^NYIALVVGCLLPFFTLSICYLLIIRVLLKVEVPESGLRV 24 0 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 M 1 1 m 1 1 1 1 1 1 1 1 1 it 1 1 1 1 1 ii 1 1 1 1 1 1 1 1 1 1 1 ii 1 1 1 1 1 1 

NGSVT S CLE LNLYKXAKLQTMNYIALWGCLLPFFT LS I CYLLI IRVLLKVEVPESGLRV 240 

SHRKALTTIIITLIIFFLCFLPYHTLRTVHLTTWKVGLCKDRL 300 
I I II I I I I I I I I II I M I M I I I I I I I I I I I I I II I II I I I I M I M I I M I I I I M I I I 
SHRKALTT 1 1 ITLI I FFLCFLPYHTLRTVHLTTWKVGLCKDRLHKALVITLALAAANACF 300 

NPLLYYFAGENFKDRLKSALRKGHPQKAKTKCVFPVS VWLRKETRV 34 6 
1 1 I I 1 I I I I I I 1 1 1 1 I I I I I 11 I 1 I 1 I 1 I I I 1 I I II I 1 I I I I I I I I 
NPLLYYFAGENFKDRLKSALRKGHPQKAKTKCVFPVSVWLRKETRV 346 

50 A ClustalW analysis comparing the protein of the invention with related protein 

sequences is given in Table 1H, with GPCR1 shown on line 2. In the ClustalW alignment of 
the GPCR1 protein, as well as all other ClustalW analyses herein, the black outlined amino 
acid residues indicate regions of conserved sequence (i.e., regions that may be required to 
preserve structural or functional properties), whereas non-highlighted amino acid residues are 
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less conserved and can potentially be mutated to a much broader extent without altering 
protein structure or function. 

Table 1H. ClustalW Analysis of GPCR1 

1) patp_W75799_Human, SEQ ID NO:27 

2) (AL137118A) Novel GPCRla, SEQ ID NO: 2 

3) (sptr-ACC:P34996) P2Y Purinoceptor 1 (ATP Receptor) (P2Y1) (Purinergic Receptor) 
Gallus gallus (Chicken), 362 aa, SEQ ID NO: 28 

4) (STREMBL-ACC:CAA73144) P2Y-like G-Protein Coupled Receptor Homo sapiens (Human), 
367 aa., SEQ ID NO: 25 



0det|nlJvs — - — |at|hdB dd |R| 

1erkfmMqp|i1v| B|EiNlTFsB|N— |rn1— Hen|kr 

|teali|aa|n|tqp |llag|waag|a — ttk|s i|k|g|qf 
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EF j|iBi i^Fw |vMB B SIY W L Q p BII STSV W F l L ' 

YYL^B I i v BI T MM s ^ IWM I VFHMRPWSGI £l Y l F 
ml§as fJPd^lalvMtWlwlMrdhMsgtr 
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lrgsn) 
|nktd[ _ 

|SGNH|P| 
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jQNIIs^VTQ|K|Rff 

;frl|hvtsirs|wil 

|GRLKK|NlVYi 

n RRPLYiHLA 



!VGiBEllLTlslFlM-AKPQKDlKNN|K |F|P PQlNQTgNHVl4|LK 

|GI■■I^S|IM■D-■SEQ^j-SV|s■■^LY|Ii4--LQTMN|IA■■CLI 

SSLVlfiMvlVlMHFYMTGMRRlKllT|YDTTADEYLR-SYFj|YS MCTTg FM|C 

|AFL|VV|AVAMHHV-|PQT|QT|H|\A^iQ|YRE|ASH — ■ HAIJBa|a|TT|| 



VI M IV W™W LT WI 5MKKN — LSS B K BB G B^^ T B A Bl s l M BB IQ Bi I W HFL 
FlLsiMB^BvM^^ypMGLRvsBMLTT Mi T l I M FLC Bii^B TL BMB TTW 

|v|lgHgHvka|iy|dldn| plrHs|ylvHHt^^syHfHmk|ln|rar 

|s1rqglrv|k — Ri^H^ R H A HHHH c fl v HH^l s l Y ^ HY 



pa tp_W7 579 9_Human 
GPCRla 

ACC_P34 99 6_P2YR__CHICK 
ACC_CAA7 314 4_Human 

patp_W7 57 9 9_Human 
GPCRla 

ACC_P34 99 6_P2 YR_CHICK 
ACC_CAA7 3144 _Human 

Pa tp_W7 579 9_Human 
GPCRla 

ACCJP34 996_P2YR_CHICK 
ACC_CAA7 314 4_Human 

patp_W7 57 9 9_Human 
GPCRla 

ACC_P3 4 9 9 6 JP2 YR_CHICK 
ACC_CAA7 314 4_Human 

patp_ W7 57 9 9_Human 
GPCRla 

ACC_P34 99 6_P2YR_CHICK 
ACC__CAA7 314 4_Human 

patp_W7 57 9 9_Human 
GPCRla 

ACC_P3 499 6_P2 YR_CHICK 
ACC_CAA7 314 4_Human 

patp_W7 57 9 9_Human VTYjPRflK AlPLE|G|EICKV 

GPCRla KTKCV|P V§VWLRK§ — |RV 

ACC__P3 4 99 6_P2 YR_CHICK EPN JQS(SEEMTLN I LT|Y|QNGD|SL 

ACC_CAA7 314 4_Human GPPPSjEG KTNjS SLSAKSEL 

The presence of identifiable domains in GPCR1, as well as all other GPCRX proteins, 
was determined by searches using software algorithms such as PROSITE, DOMAIN, Blocks, 
Pfam, ProDomain, and Prints, and then determining the Intexpro number by crossing the 
domain match (or numbers) using the Interpro website fhttp: www.ebi. ac.uk/ interpro). 
DOMAIN results, e g .. for GPCR1 as disclosed in Table 1L were collected from the 
Conserved Domain Database fCDD) with Reverse Position Specific BLAST analyses. This 
BLAST analysis software samples domains found in the Smart and Pfam collections. For 
Table II and all successive DOMAIN sequence alignments, fully conserved single residues are 
indicated by (*) and "strong" semi-conserved residues are indicated by (:\ The "strong" group 
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of conserved amino acid residues may be any one of the following groups of amino acids: 

STA. NEOK. NHOK. NDEO. OHRK. MILV, MILF. HY. FYW. 

Table II lists the statistics and domain description from DOMAIN analysis results 

against OPCR l. The region from amino acid residue 63 through 247 (numbered with respect 

5 to SEP ID NO:2> most probably (E = 3xlQ- 3( r > contains a "seven transmembrane receptor 

(rhodopsin family) fragment* * domain: aligned here with residues 1-177 of the 7tm 1 entry 

(SEP ID NO:29) of the Pfam database. This indicates that the GPCR1 sequence has 

properties similar to those of other proteins known to contain this domain as well as to the 

7tm 1 domain itself. 

10 Table II. DOMAIN results for GPCR1 

Sbjct: 7 transmembrane receptor (rhodopsin family) fragment (SEQ ID NO: 29) 
gnllPfamlpfamOOOOl; Length = 377 
Score = 125 bits (315), Expect « 3e-30 

15 Query: 63 GNGLSIYVFLQPYKKSTSVNVFMLNI^ 122 
Sbjct: 1 GimiVCMAVSREKALQTTTNYLIVSI^ 60 
** ★ - *: * :::**::*** : : * * * . * * 

- n Query: 123 SYS LYVNMYSSIYFLTVLSWRFLAMVHPFR-LLHVTS IRS AWILCG I IWILIMASSIML 181 ' 
2£l Sbjct: 61 VTLDVMMCTASIIjNIjCAISIDRYTAVAMPMLYNTRYSSKRRVTVMIAIVWVLSFTISCPM 120 



25 



30 



Query: 182 LDSGSEQNGSVTSCI^LNLYKIAKLQTMNYIALWGCLLPFFTLSICYLLIIRVLIiKVEV 241 

Sbjct: 121 LFGLNNTDQN — ECIIA-- NPAFVVYSSIVSFYVPFIVTLLVYIKIYIVLRRRRK 171 

*:::*: : :* : ** : *: * ** : 

Query: 242 PESGLR 247 
Sbjct*: --v-172- -RVN^KR 177 



Expression information for GPCRX RNA was derived using tissue sources including, 
but not limited to. proprietary database sources, public EST sources, literature sources, and/or 
RACE sources, as described in the Examples. GPCR1 is expressed in at least the following 
tissues: adrenal gland/suprarenal gland, heart placenta, spleen, and peripheral blood 
35 leukocytes. 

The nucleic acids and proteins of GPCR1 are useful in potential therapeutic 
applications implicated in various GPCR- or OR-related pathologies and/or disorders. For 
example, a cDNA encoding the G-protein coupled receptor-like protein may be useful in gene 
therapy, and the G-protein coupled receptor-like protein may be useful when administered to a 
40 subject in need thereof. The novel nucleic acid encoding GPCR1 protein, or fragments 

thereof, may further be useful in diagnostic applications, wherein the presence or amount of 
the nucleic acid or the protein are to be assessed. These materials are further useful in the 
generation of antibodies that bind immunospecificallv to the novel substances of the invention 
for use in therapeutic or diagnostic methods. The GPCRX nucleic acids and proteins are 

12 
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useful in potential diagnostic and therapeutic applications implicated in various diseases and 

disorders described below^and/or other pathologies. For example, the compositions of the 

present invention will have efficacy for treatment of patients suffering from: cardiomyopathy. 

atherosclerosis, hypertension, congenital heart defects, aortic stenosis, atrial septal defect 

(ASD^ atrioventricular (A-V) canal defect ductus arteriosus, pulmonary stenosis, subaortic 

stenosis, ventricular septal defect (VSD\ valve diseases, tuberous sclerosis, scleroderma, 

obesity, transplantation, adrenoleukodvstrophv. congenital adrenal hyperplasia, fertility. 

hemophilia, hvpercoagulation. idiopathic thrombocytopenic purpura, immunodeficiencies. 

graft versus host disease, bronchial asthma, and other diseases, disorders and conditions of the 

like. Bv way of nonlimiting example, the compositions of the present invention will have 

efficacy for treatment of patients suffering from neoplasm, adenocarcinoma, lymphoma. 

prostate cancer, uterus cancer, immune response, AIDS, asthma. Crohn's disease, multiple 

sclerosis, and Albright Hereditary Ostoeodvstrophv. Additional GPCR-related diseases and 

disorders are mentioned throughout the Specification. 

Further, the protein similarity information, expression pattern, and map location for 

GPCR1 suggests that GPCR1 may have important structural and/or physiological functions 

characteristic of the GPCR family. Therefore, the nucleic acids and proteins of the invention 

are useful in potential diagnostic and therapeutic applications and as a research tool. These 

include serving as a specific or selective nucleic acid or protein diagnostic and/or p rognostic 

marker, wherein the presence or amount of the nucleic acid or the protein are to be assessed, as 

well as potential therapeutic applications such as the following: (i) a protein therapeutic. (ii> a 

small molecule drug target (iii) an antibody target (therapeutic, diagnostic, drug 

targeting/cvtotoxic antibodvV (iv) a nucleic acid useful in gene therapy (gene deliverv/gene 

ablationV and (v) a composition promoting tissue regeneration ? w vitr o arid j n v j v o (vi) 

biological defense weapon. 

These materials are further useful in the generation of antibodies that bind 

immunospecificallv to the novel GPCR1 substances for use in therapeutic or diagnostic 

methods. These antibodies may be generated according to methods known in the art, using 

prediction from hvdrophobicitv charts, as described in the "Anti-GPCRX Antibodies" section 

below. In one embodiment, a contemplated GPCR1 epitope is from aa 30 to 60. In another 

embodiment, a GPCR1 epitope is from aa 80 to 95. In additional embodiments. GPCR1 

epitopes are from aa 1 10 to 170. from aa 180 to 240: from aa 250 to 270. and from aa 280 to 

305. 
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GPCR2 

A second GPCR-like protein of the invention- referred to herein as GPCR2. is an 
Olfactory Receptor COR^-like protein. Two alternative novel GP CR2 nucleic acids and 
encoded polypeptides are disclosed. 
5 In one embodiment, a GPCR2a variant (alternatively referred to herein as 

AC022289 A) includes the 1039 nucleotide sequence (SEP ID NO :3^ shown in Table 2A. A 
GPCR2a ORF bep ins wi th an ATG initiation codon at nucleotides 54-56 and e nds with a TGA 
codon at nucleotides 996-998. Putative untranslated regions upstrea m from t he initiation 
codon and downstream from the tennination codon are underlined in Table 2A, and the start 
10 and stop codons are in bold letters. 

Table 2A. GPCR2a Nucleotide Sequence (SEQ ID NO:3). 

ATATTTTGCTTTGGCAGGAACAATTCTCTTCAACCCTTCCA^ 

AGCCCACCTTTGCCCTTTTAGGTTTCACAGATTACCCAAAGCTTCAGATTCCTCTCTTCCTTGTGTTTCTGCTCATGTATGTTA 

TCACAGTGGTAGGAAACCTTGGGATGATCATAATAATC^^ 
15 ACCTCTCTTTTGTTGATTTTTGTTACTCTTCCATTGTCACTCCCAAGCTGCTTGAGAACTTGGTAATGGCAGATAAAAGCATCT 
TCTACTTTAGCTGCATGATGCAGTACTTCCTGTCCTGCACTGCTGTGGTGACAGAGTCTTTCTTGCTGGCAGTGATGGCCTATG 
ACCGCTTTGTGGCCATCTGCAATCCTCTGCTTTATACAGTGGCCATGTCACAGAGGCTCTGTGCCCTGCTGGTGGCTGGGTCAT^ 

atctctggggcatgtttggccccttggtactcctttg^ 

tcttttgtgagtatactgctctcatctctgtgtctggctctgatatactcatcccccacctgctgcttttcagcttcgccacct 
20. tcaatgagatgtgtacactactgatcatcctcacttcctatgttttcatttttgtgactgtactaaaaatccgttctgttagtg 
ggcgccacaaagccttctccacctgggcctcccacctgactgctatcaccatcttccatgggaccatcx:ttttcctttactgtg 
tacccaactccaaaaactctcggcaaacagtcaaagtggcctctgtattttacacagttgtcaaccccatgct 

T CT AC AGCCT A?Vr / r a fr** 1 & fla^arriT^aa f^f^aTf^HTTTCTTGGAAGTTAATACATACACAAGTTCCATTTCACTG RACCAGTCTCA 
AAAGT TGTTTTCAATCGAAATGAACAACCCA 

25 — 

The GPCR2a polypeptide ( SEP ID NO:4^ encoded by SEP ID NO:3 is 314 aa and is 

presented usine the one-letter amino acid code in Table 2B> The Psort p rofile for GPCR2 
predicts that this sequence has a signal peptide and is likely to be localized at the plasma 
membrane with a certainty of 0.6000. The most likely cleavage site for a GPC R2a peptide is 
30 between am ino acid s 43 and 44. / g .. at the dash in the amino acid sequenc e WG-NLG, based 
on the SignalP result. 

Table 2B. GPCR2a protein sequence (SEQ ID NO:4) 

MMMVIiRNLSMEPTFALLGFTDYPKLQI PLFLVFLLMYVITWGNLGMI 1 1 IKINPKFHTPMYFFLSHLSFVDFCYSSIVTPKLL 
ENLVMADKS I FYFS CMMQ YFL S CTAWTE S EXLAVMAYDRFVAICNPLL YTVAMSQRIX^ALLVAGS YLWGMFGPLVXiLC YALRL 
M NFSGPNVINHFFCEYTALISVSGSDILIPHLLLFSFATFWEMCTLLIILTSYVFIFVTVLKIRSVSGRHKAPSTWASHLTAITI 
FHGTILFLYCVPNSKNSRQTVKVASVFYTVVNPMLNPPIYSLRNKDVKDAFWKLIHTQVPFH 

The predicted GPCR2a sequence, above, was subjected an the exon li nking process to 
confirm the sequence. PCR primers were designed by starting at th e most upstream sequence 
40 available, for the forward primer, and at the most downstream sequence available for the 

reverse prim er. Tn ea ch case, the sequence was exa mined, w alking inw ard from the respective 
termini toward the coding sequence, until a suitable se q uence that is either unique or highly 
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selective was encountered, or. in the case of the reverse primer, until the stop codon was 

reached. Such suitable sequences were then used as the forward and reverse primers in a PCR 

amplification based on a wide range of cDNA libraries. The resulting amplicon was gel 

purified, cloned and sequenced to high redundancy, as described in the Examples. 

The cloned sequence is disclosed as an alternative embodiment of GPCR2 (SEP ID 

NO:5V referred to herein as the GPCR2b and reported in Tables 2C and 2D. GPCR2b is 

alternatively referred to herein as AC022289 Al . The GPCR2b ORF begins with an ATG 

initiation codon at nucleotides 54-56 and ends with a TGA codon at nucleotides 996-998. 

Putative untranslated regions upstream from the initiation codon and downstream from the 

termination codon are underlined in Table 2C. and the start and stop codons are in bold letters. 

Table 2C. GPCR2b Nucleotide Sequence 

ATATTTTGCTTTGGCAGGARCAATTCTCTTCAACCCTTCCATTAA7AGGAATTA TGRTGATGGTTTTAAGGAATCTGAGCATGG 
AGCCCACCTTTGCCCTTTTAGGTTTCACAGATTACCCAAAGCTTCAGATTCCTCTCTTCCTTGTGTTTCTGCTCATGTATGTTA 
TCAC^GTGGTAGGAAACCTTGGGATGATCATAATAATCAAGATT^ 

ACCTCTCTTTTGTTGATTTTTGTTACTCTTCCATTGTCACTCCCAAGCTGCTTGAGAACTTGGTAATGGCAGATAAAAGCATCT 
TCTACTTTAGCTGCATGATGCAGTACTTCCTGTCCTGCACTGCTGTGGTGACAGAGTCTTTCTTGCTGGCAGTGATGGCCTATG 
ACCGCTTTGTGGCCATCTGCAATCCTCTGCTTTATACAGTGGCCATGTCACAGAGGCTCTGTGCCCTGCTGGTGGCTGGGTCAT 
ATCTCTGGGGCATGTTTGGCCCCTTGGTACTCCTTTGTTATGCTCTCCGGTTAAACTTCTCTGGACCTAATGTAATCAACCACT 
TCTTTTGTGAGTATACTGCTCTCATCTCTGTGTCTGGCTCTGATATACTCATCCCCCACTTGCTGCTTTTCAGCTTCGCC^CCT 
TCAATGAGATGTGTACACTACTGATCATCCTCACTTCCT 

GGCGCCACAAAGCCTTCTCCACCTGGGCCTCCCACCTGACTGCTATCACCATCTTCCATGGGACCATCCTTTTCCTTTACTGTG 
TACCCAACTCCAAAAACTCTCGGCAAACAGTCAAAGTGGCCTCTGTATTTTACACAGTTGTCAACCCCATGCTGAACCCTCTGA 
TCTACAGCCTAAGGAATAAAGACGTGAAGGATGCTTTCTGGAAGTTAATACATACACAAGTTCCATTTCACTGZ ^ACCAGTCTCA 
AAAG 

The GPCR2b protein (SEP ID NO:6^ encoded by SEP ID NO:5 is 314 amino acid in 
length, has a molecular weight of 35806.5 Daltons. and is presented using the one-letter code 
in Table 2D. As with GPCR2a, the most likely cleavage site for a GPCR2b peptide is between 
amino acids 43 and 44. / e „ at the dash in the amino acid sequence WG-NLG. based on the 
SignalP result. 

Table 2D-GPCR2b protein sequence 

MMMVLRNLSMEPTFALLGFTDYPKIiQI PLFLVFLLMYVIT VVGNLGMII I IKINPKFHTPMYFFLSHLS FVDFCYS S I VT PKLL 
ENLVMADKS I FYFSCMMQYFLSCTAWTES FLLAVMAYDRFVAICNPLLYTVAMSQRLCALLVAGS YLWGMFGPLVLLCYAI*RL 
NFSGPNVINHFFCEYTALISVSGSDILIPHLLLFSFATFNEMCTLIiIILTSYVFIFVTVLKIRSVSGRHKAFSTWASHLTAITI 
FHGTI LFLYC VPNSKN SRQTVKVAS VFYTWNPMLNPLI Y S LRNKDVKDAFWKLI HTQVP FH 

Unless specifically addressed as GPCR2a or GPCR2K any reference to GPCR2 is 
assumed to encompass all variants. Residue differences between any GPCRX variant 
sequences herein are written to show the residue in the "a" variant, the residue position with 
respect to the "a" variant and the residue in the "b" variant. GPCRX residues in all following 
sequence alignments that differ between the individual GPCRX variants are highlighted in 
black and marked with the (6) symbol above the variant residue in all a H fomen ts herein. For 
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example, the GPCR2 nucleic acid sequences differ at the following two positions: C648T and 

C922T. The GPCR2 polypeptides differ onlv at one residue, namely P290L. 

In a BLASTN search of sequence databases, it was found, for example, that the 

GPCR2a nucleic acid sequence has 471 of 648 bases (12%) identical to norvegicus 

taste bud receptor protein f SEP ID NO:30l as shown in Table 2E. The BLASTN alignment 

shown in Table 2E result from a search utilizing the nucleotide sequence for GPCR2a. The 

residue that differs between GPCR2a and GPCR2b i s highligh ted in black and marked with 

the (o) symbol. 

Table 2E. BLASTN of GPCR2 against rat taste bud receptor protein. 

>gb:GENBANK-ID:RNU50948 |acc:U50948 Rattus norvegicus taste bud receptor protein TB 

567 (TB 567) gene, complete cds - Rattus norvegicus, 1299 bp. (SEQ ID NO:30) 
Score - 1221 (183.2 bits), Expect = 3.3e-49, P = 3.3e-49 

Identities = 591/940 (62%) , Positives = 591/940 (62%), Strand = Plus / Plus 



i£ Query: 523 



Sbjct: 
Query : 
Sb j ct : 
Query: 
Sb j ct : 
Query: 
Sbgct : 
Query: 
Sbjct: 
Query: 
Sbjct: 
Query: 
Sb j ct : 
Query : 
Sbj ct : 
Query: 
Sbj ct : 
Query: 
Sbj ct : 
Query: 
Sbjct: 



582 



TTTGTTGATTTTTGTT ACT CTT CCATTGTCACTCCCAAGCTGCTTGAGAACTTGGTAATG 

milium 1 1 m 1 1 1 1 1 i 1 1 1 1 1 1 him iiiiiiniii 1 1 

2 TTTGTTGATTTCTGTTATTCCACCACAATTACACCAAAACTGCTGGAGAACTTGGTTGTG 61 



583 



62 



GCAGATAAAAGCATCTTCTACTTTAGCTGCATGATGCAGTACTTCCTGTCCTGCACTGCT 642 

I Ml I I! Mill M I I Mill Mill I MM I Mill i 

GAAGACAGAATCATCTCCTTCACAGGATGCATCATGCAATTCTTCTTTGCCTGTATATTT 121 



643 GTGGTGACAGAGTCTTTCTTGCTGGCAGTGATGGCCTATGACCGCTTTGTGGCCATCTGC 702 , 
milMMM 1 Ml I I I I M M 1 HUM MUM 1 11 M M 1 I 111 

122 GTGGTGACAGAAACATTCATGCTGGCAGCGATGGCTTATGACAGATTTGTGGCAGTGTGT 181 



703 AATCCTCTGCTTTATACAGTGGCCATGTCACAGAGGCTCTGTGCCCTGCTGGTGGCTGGG 

II 1 M Ml 1 I Ml 11 Ml M II 11] J I 1 M 11 1 M Mil 1 M M Ml 
182 AAGCO?TCTGCTTTACACAGTT'GGAA^ 



762 



241 



819 



7 63 TCATATCTCTGGG-GCAT— GTTTGGCCCCTTGG-TACTCCTTTGTTATGCTCTCCGGTTA 

Mill i i Mill 1 Mill 11 I 11 1 II I I I I I I III 

242 TCATA-CTCTTGGAGTTTAGTTTGTTCCTTAACATACACATACTTTCTGTTGACT — TTA 298 



820 



299 



879 



358 



AACTTCTCT-GGACCTAATGTAATCAACCACTTCTTTTGTGAGTATACTGCTCTCATCTC 878 

M I 1 M M M I I 11 11 111 I I I II M I I II II I I 1 
TCTTTTTGTAGGAC-TAACTTCATTAATAACTTTGTCTGTGAGCACGCTGCCATTGTTGC 357 

o 

TGTGTCTGGCTCTGATATACT-CATCCCCCACgTGCTGCTTTTCAGCTTC-GCCACCTTC 936 

MUM Ml I Ml M ill Mi ll Ml I M Ml M M III 

TGTGTCCTGCTCTGACCC— CTACATGAGCCAGAAGGTCATTTT— AGTTTCTGCAACATTC 415 



937 AATGAGATGTGTACACTACTGATCATCCTCACTTCCTATGTTTTCATTTTTGTGACTGTA 996 

| | I I I M I I I 1 I Mill I I Ml I II III M II II I III M 1 Mill 
416 AATGAAATAAGCAGCCTGGTAATCATTCTCACTTCCTATGCTTTCATTTTTATCACTGTC 475 

997 CTAAAAATCCGTTCTGTTAGTGGGCGCCACAAAGCCTTCTCCACCTGGGCCTCCCACCTG 1056 

| || M I Ml I I IMIM 1 111 M I I 111 II 1 II 111 1 Ml I I I II 
47 6 ATGAAGATGCCTTCCACTGGGGGGCGCAAGAAAGCGTTCTCCACGTGTGCCTCCCACCTG 535 

1057 ACTGCTATCACCATCTTCCATGGGACCATCCTTTTCCTTTACTGTGTACCCAACTCCAAA 1116 
|| M II II I I I III I I III 11 I I I I I Ml I II I M II I II II M M I I I II 
536 ACCGCCATTACCATTTTCCATGGGACTATCCTTTTTCTCTACTGTGTTCCTT^ACTCCAAA 595 

1117 AACTCTCGGCAAACAGTCAAAGTGGCCTCTGTATTTTACACAGTTGTCAACCCC 1170 
| } | m I I I I I 1 I Ml II 1 1 11) M Ml Ml 11 I 1 I I I Ml 
596 AGTTCATGGCTCATGGTCAAGGTGGCCTCTGTCTTTTACACAGTGGTCATTCXIC 649 
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The GPCR2 nucleic acid sequence has homology to two regions of the jir>mr> sapiens 

olfactory receptor C'O'RSDy'S gene, as shown in Table 2F. OR5D3 residues 437-644 (SEP ID 

NO:3n has 168 of 208 bases (80%^ identical to GPCRZ with an E value of 4x10- 1?. QR5D3 

residues 121-219 (SEP ID NO:32) has 82 of 99 bases (82%) identical to GPCR2, with an E 

value of 6xlQ - 7 . 

Table 2F. BLASTN of GPCR2 against the OR5D3 gene 

>gb| AF065860.1 1 AF0658 60 Homo sapiens olfactory receptor (OR5D3) gene, partial cds 
Length = 649; Score = 95.6 bits (48), Expect = 4e-17; 
Identities = 168/208 (80%); Strand = Plus / Plus 

Query: 696 atcatcctcacttcctatgttttcatttttgtgactgtactaaaaatccgttctgttagt 755 

Mill 1 I M f I I I I I I I I I I I t I 1 I I I 1 ) I I 1 I I I I I M 1 I I I II 
Sbjct: 437 atcattctcacttcctatgctttcatttttatcactgtcatgaagatgccttccactggg 496 

Query: 756 gggcgccacaaagccttctccacctgggcctcccacctgactgctatcaccatcttccat 815 

I I I 11 I I Mill I 1 I I 1 I 1 I II 1 I 1 1 I 1 11 1 I M I 1 II 11 UMI MINI 
Sbjct: 4 97 gggcgcaagaaagcgttctccacgtgtgcctcccacctgaccgccattaccattttccat 556 

Query: 816 gggaccatccttttcctttactgtgtacccaactccaaaaactctcggcaaacagtcaaa 875 

I 1 1 I I I I I II I I I II I I I I I I 1 I 11 M I I I II I I I II HI I I I I I I 
Sbjct: 557 gggactatcctttttctctactgtgttcctaactccaaaagttcatggctcatggtcaag 616 

Query: 87 6 gtggcctctgtattttacacagttgtca 903 

I 11 I I M II M II M I 1 I I II I I I I I 
Sbjct: 617 gtggcctctgtcttttacacagtggtca 644 (SEQ ID NO: 31) 



Score = 61.9 bits (31), Expect = 6e-07 
Identities « 82/99 (82%) Strand = Plus / Plus 

Query: 380 tgtggtgacagagtctttcttgctggcagtgatggcctatgaccgctttgtggccatctg 439 

' II I I I I M I 1 I I 1 111 I I I M II II I I I 1 1 1 I I I 1 1 I 1 I 1 I I I I I I I II 
Sbjct: 121 tgtggtgacagaaacattcatgctggcagcgatggcttatgacagatttgtggcagtgtg 180 

Query: 440 caatcctctgctttatacagtggccatgtcacagaggct 478 

I I I I M I 1 I I I I I I I II I I I i I I 1 I II I 1 I M I 
Sbjct: 181 taaccctctgctttacacagttgcaatgtcccagaggct 219 (SEQ ID NO: 32) 

The full GPCR2 amino acid sequence has 159 of 306 amino acid re sidues (51%) 
identical to, and 214 of 306 residues (69 %) positive with, the 314 amino acid residue proteins 
ftomj f c?TW sapien s Olfactory Receptor-like protein OLF1 fotnr: SPTREMBL- AC C : 013606^ 
(SEP ID NO:33^ (Table 2G\ The residue that differs between GPCR2a and GPCR2b is 
highlighted in black and marked with the (6) symbol. 



Table 2G. BLASTX of GPCR2 against OR-like Protein OLF1 

>ptnr:SWISSPROT-ACC:Q13606 OLFACTORY RECEPTOR-LIKE PROTEIN 0LF1 - Homo sapiens 
(Human) , 314 aa. (SEQ ID NO: 33) 

Score = 814 (286.5 bits), Expect « 1.6e-80, P « 1.6e-80 
Identities - 159/306 (51%), Positives = 214/306 (69%), Frame - +1 

Query: 6 RNLSMEPTFALLGFTDYPKLQIPLFLVFLLMYVITWGNLGMIIIIKINPKFHTPMYFFL 65 

I 1 ++ I MM l + MI M 1 + 1.1 +1 I ++M + I++++I + I + I MM Ml 
Sbjct: 6 RNYTLVTEFILLGFPTRPELQIVLFLMFLTLYAIILIGNIGLMLLIRIDPHLQTPMYFFL 65 

Query: 66 SHLSFVDFCYSSIVTPKLLENLVMADKSIFYFSCMMQYFLSCTAWTESFLLAVMAYDRF 125 
l + IMM I 1 I + M + l I + +MI 1+ 1 II MM + M 1 I M 1 + 
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Sbjct: 66 SNL SFVDLC YFS DI VPKMLVN FLSENKS I S YYGCALQFYFFCTFADTES FI LAAMAYDRY 125 

Query: 126 VAI CN PLLYTVAMSQRLCALLVAG S YLWGMFGPLVLLCYALRI*N FSGPNVINHFFCE YTA 185 

I I I I I I 1 I I I I fT+ +1 1+ Nil I I +! I + I I I I I I I 1 + 

Sbjct: 126 VAICNPIiLYTVVMSRGICMRLIVLSYLGGNMSSLVHTSFAFI 185 

Query: 186 LI S VSGS DILIPHLLLFSFATFNEMCTLLI ILTS YVFI FVTVIiKIRS VSGRHKAFSTWAS 245 

1+ +1 +1 I I I ++ + 1+ +11+ 11 M ++ 1 I I I I I III I III II 
Sbjct: 186 LLKLSCTDTTINEV^LSTYGSSVEIICFIIIIISYFFILLSVIiKIRSFSGRKKTFSTCAS 245 

O 

Query: 246 HLTAITiraGTILFLYCttPNSKNSRQTVKVAS 305 

MI++II+ ii + ii+i i+ i i i+ MIM+ i + m 1 1 1 1 1 1 1 1 1 1 1 1 i 

Sbjct: 24 6 HLTSVTIYQGTLLFIYSRPSYLYSPNTDKIISVFYTIFIPVI.NPLIYSLRNKDVKDAAEK 305 

Query: 306 LIHTQV 311 

++ ++| 
Sbjct: 306 VLRSKV 311 

The full amino acid sequence of the GPCR2 protein of the invention has 152 of 301 
amino acid residues (50%Videntical to, and 207 of 301 residues (68%) positive with, the 312 
amino acid residue proteins from ff<?//?/5 gallu s olfactory receptor 4 (ptnr: SPTREMBL- ACC : 
CAA64370.n (SEP ID NQ:34^ (Table 2ED. The residue that differs between GPCR2a and 
GPCR2b is highlighted in black and marked with the (6) symbol. 

Table 2BL BLASTX of GPCR2 against OR-4 

>emb | CAA6437 0.il (X94744) olfactory receptor 4 [Gallus gallus}; (SEQ ID NO:34), 312 
aa 

Statistics for GPCR2a: Score = 304 bits (779), Expect = 8e-82 

Identities =152/301 (50%), Positives = 207/301 (68%) 

Statistics for GPCR2b: Score = 320 bits (821), Expect = le-86 

Identities = 160/306 (52%), Positives = 215/306 (69%) 

Query.:* ^7 - NLSMSPTFAL'LGFTDYPKLQIPLHX^ 1 1 IKINPKFHTPMYFFLS 66 

I ++ i i + 1 + i + i 1 ++ i i + i 1 1 i + i i 1 1 i i 1 1 + 1 i + +i+ 1 1 1 1 1 1 i i 

Sbjct: 5 NHTLASEFILVGLSDHPKMKAALFWFLLIYVITFQGNLGIIILIQGDPRLHTSMYFFLS 64 

Query: 67 HLS FVD FC YS S IVT PKLLENLVMADKS I FYFSCMMQYFLSCTAWTE S FLIiAVMAYDRFV 126 

II II I + ! i ++ 1 + I 1 + ++I + I II I I I I I I I I I I I I 1 + 1 

Sbjct: 65 SLSWDICFSSVIAPRTLVNFLSERRTISFTGCTGQTFFYIVFVTTECFLIiAVMAYDRYV 124 

Query: 127 AICNPLLYTVAMSQRLCALLVAGSYLWGMFGPLVLLCYAI*RLNFSGPNVINHFFCEYTAL 186 

I I 1 I I I ! 1+ I . I I I I 1+ 1+ ++ + +1 I I I I + I I I I I 1+ I 

Sbjct: 125 AICNPLLYSTIMTRRQCMQLWGSYIGGILNAIIQTTFIIRLPFCGSNIINHFFCDVPPL 184 

Query: 187 ISVSGSDILIPHLLLFSFATFNEMCTLLIILTSYVFIFVTVLKIRSVSGRHKAFSTWASH 246 

+++| + I ++III 1 1+ |+ II | | + | | +1 + 1 I I II 11 II Ml 
Sbjct: 185 IiALSLASTYISEMILFSLAGIIELSTVTSILVSYIFISCAILRIRSAEGRQKALSTCASH 244 

o 

Query: 247 LT AIT I FHGT I LFLYCVPN SKNSRQTVKVAS VFYTWN PMLNP@I YSLRNKDVKDAFWKL 306 

I I 1 + 1+ +1! +1 I I + I I 1 II I I 1 I I I I Mill I 1 I I I I ++ i I 1 ++ 
Sbjct: 245 LTAVT LLYGTT I FTYLRPS S SYSLNTDKWSVFYTWI PMLNPIiI YSLRNQEVKGALSRV 304 

Query: 307 I 307 
+ 

Sbjct: 305 V 305 

A multiple sequence alignment is given in Table 21, with the GPCR2 protein of the 
invention being shown on line 1, in a ClustalW analysis comparing GPCR2 with related 
protein sequences. 
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Table 2L-Information for the ClustalW proteins: 



1. Nove^Human^OLF, i.e. GPCR2, SEQ ID NO: 4 

2. Homo saplcmsz OLF, ptnr-SWISSPROT Acc # Q13606, SEQ ID NO: 33 

3. Gallus gallus OLF f ptnr-SWISSPROT Acc # P37070, SEQ ID NO: 35 

4. Ra'ttus norvegicus OLF, Acc # Q63395, SEQ ID NO: 36 



GPCR2 
HUMAN_OLF 
CHICKJDLF4 
RATJ3LF 

GPCR2 
HUMAN_OLF 
CHICK_OLF4 
RAT__OLF 

GPCR2 
HUMANJDLF 
CHICKJDLF4 
RAT_OLF 

GPCR2 
HUMAN_OLF 
CHICK_OLF4 
RAT OLF 



[ffiS FT DRj^T LTO^I3HiWTO FPTR l^Bt8n v iK3lMlM TLBABl L I ^^^B ^^BEB^-^-l 1 !^??^ 0 ^^ 
-fl^TC^HSAfi^l^fl^lfl^ 



jFsraa s iv g^LBE^vM AD gj^Efl FsBg^ 
maBgsi T vnnragsniAT^ ^ 



VAICNPLLYTVWMS»R»fC2*LVWGSY 



AYDRYVAICNPLLYTVmMS 



LWB ^GPpWLLCY SlE<!iNllSG P 

R^P^RHTVT^r,(^aN Mfefc*^ 

LVi>hVAVilTO R ranSK^CTTC?g F: TrCra .q LflraLVAFSiiSlLl3glAV k»iifaibiA ^^ I B s Bl Y li 
p)E YT Afll S V^G pra iLI PHlftiflj SBAT FEBSCTLIijS jTffi| fi|3E^y T^jt^ 

(gra^pmn^ii^TpCTii^SBsTY^svigi i c Figgi^gEffiLjSsBS^ 
^xis r^FQigsg s ^ L jg^B v iJi^tf FAfps S I IT itHHSBSPHTffl^ 
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STCASHLj 



IsL HjgffS vil 

; H£iitM ^BGCTaFffisilTl 



FWKLgiH^OWP FEB 

^aekQlrskQdss 

■GRFSVRS 



FMYLRP 



FMYDSPSS 



N _ _ 

iPN troa i 

~ si — ~ 



SVFYTVVjSPMLNPBlYSLRNKDVK 
SVFYT j^j l PfflLNPLIYSLRNK DVK 
SgFYTWIPMLNPLIYSgiRNK' 



SVFYTfWIPMLNPLIYSLRNKDVK 



GPCR2 
HUMAN_OLF 
CHICK_OLF4 
RAT_OLF 

GPCR2 
HUMAN_0LF 
CHICK_OLF4 
RATJDLF 

DOMAIN results for GPCR2 were collected from the Conserved Domain Database 
(CDD) with Reverse Position Specific BLAST. This BLAST samples domains found in the 
Smart and Pfam collections. The results are listed in Table 2J with the statis tics and domain 
description. The 7tm 1. a seven transmembrane receptor (rhodopsin family), was shown to 
have two segments with significant homology to GPCR2. An alignment o f GPCR2 with 
residues 1-170 (SEP ID NO:29^ and residues 310-377 (SEP ID NP:37> of 7tm 1 are shown 
in Table 2J. 
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Table 2J.-DOMAIN results for GPCR2 

gnl iPfamlpfamOOOOl, 7tm_l, 7 transmembrane receptor (rhodopsin family) (SEQ ID 
NO:29) 

Length «= 377; Score - 83.2 bits (204), Expect = 2e-17 
Query: 43 GNLGMIIIIKINPKFHTPMYFFLSHLSFVDFCYSSIVTPKLLENLVMADKSIFYFSCMMQ 102 
Sb j ct : 1 GNVLVCMAVSREKALQTTTNYLIVSLAVADLLVATLVMPWWYLEWGEWKFSRIHCDI F 60 
**: : : : * : : *: * :::* * :: *: : * : 

Query : 103 YFLSCTAWTESFLLAVMAYDRFVAICNPLLYTVAMSQRLCALLVAGSYIiWGMFGPLVLL 1 62 

Sbjct: 61 VT LD VMMCT AS I LN LCAI S I DRYT AVAMPML YNTRY S SKRRVT VM IAI 108 

* * : :: : : 

Query: 163 CYALRLNFSGPNVINHFFCEYTALISVSGSDILIPHLLLFSFATFNEMCTLLIILTSYVF 222 
Sbjct: 109 VWVLSFTISCPMLF GLNNTDQNECIIANPAFWYSSIVSF-YVPFIVTLLVYIK 161 



19 



WO 01/59113 PCT/US01/04404 

Query: 223 IFVTVLKIR 231 
Sbjct: 162 IYIVLRRRR 170 
* : : : : * 

grill PfamlpfamOOOOl, 7tm_l, 7 transmembrane receptor (rhodopsin family) (SEQ ID 
NO:37) 

Length « 377 

Score = 35.8 bits (81), Expect « 0.003 
Query : 226 TVUCIRS VS GRHKAFSTWAS HLT AIT I FHGT ~ I LFLYCVPN SKN SRQT VKVAS VFYTWN 284 
Sbj ct : 310 SRRKLSQQKEKKATQMIAIVLGVFIICOTLPFFITO 369 

:*: : * : *:: * .*.** 

o 

Query: 285 PMLNFglY 292 

Sbjct: 370 SAVNPIIY 377 
. ** • ** 

The nucleic acids and proteins of GPCR2 are useful in potential therapeutic 
applications implicated in various GPCR-related pathological disorders and/or OR-related 
pathological disorders, described further below. For example, a cDNA encoding the 0 if ar tmy 
rece pt o r -like protein may be useful in gene therapy, and the o lfactory recepto r"^ 6 protein may s 
be usefiil when administered to a subject in need thereof. Bv way of nonlimiting example, the 
compositions of the present invention will have efficacy for treatment of patients suffering 
from neoplasm, adenocarcinoma, lymphoma, prostate cancer, uterus cancer, immune respons e. 
AIDS, asthma. Crohn's disease, multiple sclerosis, and Albright Hereditary Ostoeodvstrophv. 
Other GPCR-1 diseases and disorders are contemplated. 

The novel nucleic acid encoding GPCR2. or fragments thereof, may further be useful 
in diagnostic apphcations. wherein Jfaejpresence^or^amou^ tM^fStWin 
are to be assessed. These materials are further useful in the generation of antibodies that bind 
immunospecificallv to the novel substances of the invention for use in therapeutic or 
diagnostic methods. This novel protein also has immense value in development of powerful 
assay system for functional analysis. ^ 

GPCR3 

An additional GPCR-like protein of the invention, referred to herein as GPCR3. is an 
Olfactory Receptor ("OR"Vlike protein. The GPCR3 nucleic acid of 1001 nucleotides (also 
designated AP001 1 12 A) is shown in Table 3 A. An ORF was identified beginning with an 
ATG initiation codon at nucleotides 12-14 and ending with a TAA codon at nucleotides 945- 
47. A putative untranslated region upstream from the initiation codon and downstream from 
the termination codon is underlined in Table 3 A. and the start and stop codons are in bold 
letters. 
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Table 3A. GPCR3 Nucle tide Sequence (SEQ ID NO:7) 

CGAAGGAAATTATGAGAAGAAACTGCACGTTGGTGACTGAGTTCATT CT CCTGGGACTGACCAGTCGCCGGGAATTACAAATTC 
TCCTCTTCACGCTGTTTCTGGCCATTTACATGGTCACGGTGGCAGGGAACCTTGGCATGATTGTCCTCATCCAGGCCAACGCCT 
GGCTCCACATGCCCATGTACTTTTTCCTGAGCCACTTATCCTTCGTGGATCTGTGCTTCTCTTCCAATGTGACTCCAAAGATGC 
TGGAGATTTTCCTTTCAGAGAAGAAAAGCATTTCCTATCCTGCCTGTCTTGTGCAGTGTTACCTTTTTATCGCCTTGGTCCATG 
TTGAGATCTACATCCTGGCTGTGATGGCCTTTGACCGGTACATGGCCATCTGCAACCCTCTGCTTTATGGCAGCAGAATGTCCA 
AGAGTGTGTGCTCCTTCCTCATCACGGTGCCTTATGTGTATGGAGCGCTCACTGGCCTGATGGAGACCATGTGGACCTACAACC 
TAGCCTTCTGTGGCCCCAATGAAATTAATCACTTCTACTGTGCGGACCCACCACTGATTAAGCTGGCTTGTTCTGACACCTACA 
ACAAGGAGTTGTCAATGTTTATTGTGGCTGGCTGGAACCTTTCTTTTTCTCTCTTCATCATATGTATTTCCTACCTTTACATTT 
TCCCTGCTATTTTAAAGATTCGCTCTACAGAGGGCAGGCAAAAAGCTTTTTCTACCTGTGGCTCCCATCTGACAGCTGTCACTA 
TATTCTATGCAACCCTTTTCTTCATGTATCTCAGACCCCCCTCAAAGGAATCTGTTGAACAGGGTAAAATGGTAGCTGTATTTT 
ATACCACAGTAATCCCTATGCTGAACCTTATAATTTATAGCCTTAGAAATAAAAATGTAAAAGAAGCATTAATCAAAGAGCTGT 
nAATGAAGATATACTTTTCTTA AAAATCAGTATTCTTTTGGTTTCTAAAGCCCTTCCTAGACTTTTTTCTTTAGCTG 

15 The GPCR3 polypeptide (SEP ID NO:8^ encoded bv SEP ID N O:7 is 311 amino acid 

residues and is presented using the one-letter code in Table 3B. 

Table 3B. Encoded GPCR3 protein sequence (SEQ ID NO:8). 

MRRNCTLVTEFILIiGLT SRRELQILLFTLFIAIYMVTVAGNLGMI VLIQANAWLHMPMYFFLSHLS FVDLCFS SNVT PKMLEI F 
LSEKKSISYPACLVQCYLFIALVHVEIYIIAVM^^ 

GPNEimFYCADPPLIKIACSDTYNKELSMFIVAGWNLSFSLFIICISYLYIFPAILKIRSTEGRQKAFSTCGS 
TLFET^LRPPSBCESVEQGKMVAVFYTTVIPMLNLIIYSLRNKNVBCEALIKELSMKIYFS 

In a search of sequence databases, it was found, for example, th at the GPCR3 nucleic 
acid sequence has 609 of 923 bases (65%) identical to a and 609/923 bases (65%) positive 
25 with P mi trogJcdytcj species Olfactory Receptor O R93 gene (SEP ID NO:38\ as shown in 
Table 3C. 

Table 3C. BLASTN of GPCR3 against Chimpanzee OR93 gene 

>gb:GENBANK-ID:AF045577 | acc : AF045577 Pan troglodytes olfactory receptor OR93Ch 
(OR93) gene, complete cds - Pan troglodytes, (SEQ ID NO:38), 989 bp 
30 Score = 1405 (210.8 bits), Expect = 2.1e-57, P « 2.1e-57 

Identities = 609/923 (65%), Positives « 609/923 (65%), Strand = Pius / Plus 

Query 20 AAACTGCACGTTGGTGACTGAGTTCATTCTCCTGGGACTGACC-AGTCGCCGGGAATTAC 78 

Mill (II II I II II I I I I I I II M IN I M (Ml 
Sbjct: 12 AAACTACACAAAGGTCACCGAATTCATTTTCACAGGCTTGAATTACAATCCTC-AGTTGC 7 0 

Query 79 AAATTCTCCT CTTCACGCTGTTT CTGGCCATTTAC— ATGGTCA— CGGTGGCAG— GGAACC 135 

1 | Ml Ml II II 111111 I I 111 Ml Ml 1 M I till I 
Sbicf 71 AGGTCTTCCTCTTCCTACTCTTTCTGACAACTTTCTATG— TCATCAATGTAACTGGAAAC 129 

40 

Query: 136 TTGGCA-TGATTGTCCTCATCCAGGCCAACGCCTGGCTCCACATGCCCATGTACTTTTTC 194 

MM 1 IMMIMM MM II Mill MM M M II I II I I II 11 
Sbjct: 130 TTGGGAATGATTGTCCTTATCCGAATCGATTCCCGCCTTCACACACCCATGTACTTTTTC 189 

45 Query: 195 CTGAGCCACTTATCCTTCGTGGATCTGTGCTTCTCTTCCAATGTGACTCCAAAGATGCTG 254 

M II 11 II I Mill I 1 I 11 I MMMM II Mill II MM1III 
Sb j ct : 190 CTCAGCCACCTGTCCTTTGTGGACATCTGCTTCTCCTCAGTTGTGAGCCCCAAGATGCTC 24 9 

Query: 255 GA-GATTTTCCTTTCAGAGAAGAAAAGC-ATTTCCTATCCT-GCCTGT-CTT— GT-GCAG 308 

50 y ,11, Mfi ,| , | mil Mill I MM I MM Ml I MM 

Sbjct: 250 ACTGACTT — CTTTGTGAAGAGGAAAGCCATTTCTT— TCCTTGGCTGTGCTTTGCAGCAG 306 

Query: 309 TGTTACCTTTTTATCGCCTTGGTCCATGTTGAGATCTACATCCTGGCTGTG-ATGGCCTT. 367 
M | I Ml I IIM III MI 1 I M MM II MINI I 
55 Sbjct: 307 TGGTTC-TTTGGGTT-CTTTGTGGCA-GCAGAGTGTTTCCTCTTGGC-GTCCATGGCCTA 362 

Query: 368 TGACCGGTACATGGCCATCTGCAACCCTCTGCTTTATGGCAGCAGA— ATGTCCAAGAGTG 426 
tlllM II MMMMII MM! II I M Ml I M II M MM 
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Sbjct: 


363 


Query : 


427 


Sbjct: 


422 


Query: 


485 


Sbjct: 


4 80 


Query: 


543 


Sbjct: 


538 


Query: 


602 


Sb j ct : 


597 


Query: 


657 


Sb j ct : 


652 


Query: 


717 


Sb j ct : 


712 


Query: 


777 


Sbjct: 


772 


Query : 


837 


Sb j ct : 


832 


Query : 


897 


Sb j ct : 


892 



I 111 III II I II 11 I II 1 1 1 1 1 1 I I I I I I 1 1 1 I 

TCTGCATCCAGC-TAGTGGTGGGTCCCTATGTCATTGGA-CTCATGAATACCATGACTCA 



479 



GAC — CATGTGGACCTACAACCTAGCCTTCTGTGGCCCCAATGAAATTAATCACTTCTAC 542 

II II Ml II II I 1 I I ! I I I I I I I M I I I I M I I I I I I I 
CACAACAAATGCATTT^CGTC-TCCCTTTTTGTGGCCCTAATGTCATCAATCATTTCTTC 537 



Ml) 



I II II I II III IN I I I I Ml 



III Mill I 



I I II II I I I I! I II J I I I 



I I I I I III II 111 I 1111 



TCCT ACCTTTACATTTTCCCTGCTATTTTAAAGATT CGCTCTACAGAGGGC AGGCAAAAA 

I 1 1 I 1 I 1 1 11 I 1 I II II II I I Ml llllll I II II 111 111 
TCCTACATTTACATCCTCATGGCCATCCTGAGGATCCGCTCTGCTGATGGGAGGTGCAAA 

GCTTTTTCTACCTGTGGCTCCCATCTGACAGCTGTCACTATATTCTATGCAACCCTTTTC 

I i 11 I I II I M MM IIMMMIM M II MM I 1 1 1 I 1 1 1 I 

ACCTTTT CT ACTTGCTCTT CT CACCTGACAGCTGTTTTCATCTTGTATGGT ACCCTTTTC 
TTCATGTATCTCAGACCCCCCTCAAAGGAATCTGTTGAACAGGGTAAAATGGTAGCTGTA 

M II 111 I III Ml II I M 1 It I 1 I 1 I II I I 

TTTATTTATGTACGTCCTAGTGCAAGCTTCTCCCTGGATCTCAATAAATTAGTGTCTGTG 
TTTTATACCACAGTAATCCCTATGCTGAACCTTATAATTTATAGCCTTAGAAATAAAAAT 

II M I II II II M II I M I M I IJ 1 I M II III I Mill II I 

TTTTACACAGCAGTGATTCCTATGTTGAACCCACTTATCTACAGCTTGAGAAACAAGGAA 



716 



711 



776 



771 



836 



831 



896 



891 



II I M II M II III I I I I I I M 1 I M I II I I 

GTCAAAGATGCCATCCA-CAG-GA-CTGTCACTCA-GAGGAAGTTTT 934 

The BLASTN alignment showriiri Table 3D indicates that two fragments of GPCR3 
have homology to fragments of m vs mnscithis olfactory receptor 4 cluster, gene 3 ("Qlfr4-3 ,,> ) 
( GENB ANK-ID : NM 013728. IV Residues 827-907 (SEP ID NO:39^ and residues 163-210 
(SEP ID NO:40) of the Qlfr4-3 gene are shown below. 

Table 3D^-BLASTN of GPCR3 against 01fr4-3 

>ref |NM_013728.1| Mus musculus olfactory receptor 4 cluster, gene 3 (Olf r4-3) , mRKA 
Length = 957 (SEQ ID NO: 39) 
Score = 58.0 bits (29) , Expect = 9e-06 
Identities = 68/81 (83%) 
Strand « Plus / Plus 

Query: 835 tattttataccacagtaatccctatgctgaaccttataatttatagccttagaaataaaa 894 

111)1111)1111 II I I I 1 I I I I ) llllll 1 I I I 1 I I I I I I I I I M 1 M I 
Sbjct: 827 tattttataccactgttatccctatgttgaacccattcatttatagcctgagaaataagg 886 

Query: 895 atgtaaaagaagcattaatca 915 

I I I I 1 I I I 1 I 1 I I I I I 1 I 
Sbjct: 887 aagtcaaagatgcattaatca 907 

>ref |NM_013728.1| Mus musculus olfactory receptor 4 cluster, gene 3 (01fr4-3) , mRNA 
Length - 957 (SEQ ID NO: 40) 
Score « 56.0 bits (28), Expect = 4e-05 
Identities = 43/48 (89%) 
Strand = Plus / Plus 
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Query: 171 ctccacatgcccatgtactttttcctgagccacttatccttcgtggat 218 

I I I I I M I M I I I 1 I I I I I I I I I 1 MMM1I Mill MIMI 
Sbjct: 163 ctccacatccccatgtacttttttctcagccacttgtcctttgtggat 210 

The full GPCR3 amino acid sequence has 166 of 305 amino acid residues (54%) 
identical to. and 214 of 305 residues (70%) positive with, the 314 amino acid residue OR93CH 
protein from t >™ troglodyte? (F^ SPTREMBL-ACC: Q11156) (SEP ID NO:4D (Table 3EV 

Table 3E. BLASTX of GPCR3 against OR93CH - (SEQ ID NO:41) 

>SPTREMBL-ACC:077756 OLFACTORY RECEPTOR OR93CH - Pan' troglodytes (Chimpanzee), 314 
aa. 

Score = 832 (292.9 bits), Expect = 3.6e-82, P » 3.6e-82 
Identities = 166/305 (54%) , Positives = 214/305 (70%) , Frame = +3 

Query: 4 NCTLVTEFILLGLTSRRELQILLFTLFLA-IYMVTVAGNLGMIVLIQANAWLHMPMYFFL 62 
| I 1 I I I I || +| |+ II I I I I++ I M II I I I I 1+ ++ I I M M I I 

Sbjct: 5 NYTKVTEFI FTGLNYNPQLQVFLFLLFLTTFYVINVTGNLGMI VLIRI DSRLHTPMYFFL 64 
Query: 63 SHLSFVDLCFSSNVTPKMLEIFLSEKKSISYPACLVQCYLFIALVHVEIYILAVMAFDRY 122 

IMIIM + IMI l + MII I + I +1 + T I 1 ++M M + IM 

Sbjct: 65 SHLSFVDICFSSWSPKMLTDFFVKRKAISFLGCALQQWFFGFFVAAECFLLASMAYDRY 124 

Query: 123 MAICNPLLYGSRMSKSVCSBXITVPYVYGALTGLMETMWTYNLAFCGPNEINHFYCADPP 182 

+ M||))|| | 1+ +1 1+ Ml I + + I +1 I M II 1 I M + l I 
Sbjct: 125 VAICNPLLYSVAMSQRLCIQLWGPYVIGU4NTMTHTTNAFRLPFCGPNVINHFFCDMSP 184 

Query: 183 LIKLACSDTYNKEL3MFIVAGWNLSFSLFIICISYLYIFPAILKIRSTEGRQKAFSTCGS 242 

1+ 1 l + l I +I++I I Ml 1 I I I M + M I M + l M +| | \ ll || | 
Sbjct: 185 LLSLVCADTRLNKIAVFIVAGAAGVFSGLTILISYIYILMAILRIRSADGRCKTFSTCSS 244 

Query: 243 HLTAVT I FYATLFFMYLRPPSKES VTSQGKMVAVFYTTVIPMLNLI I YSLRNKNVKEALIK 302 

lllll 1 I MM + I + M + I++ l + l + MM MUM + IIMIM M + I+ + 

Sbjct: 245 HLTAVFILYGTLFFIYVRPSASFSLDLNKLVSVFYTAVIPMLNPLIYSIiRNBCEVKDAlHR 304 

Query: 303 ELSMK 307 
++ + 

Sbjct: 305 TVTQR 309 

The full amino acid sequence of the GPCR3 protein was also found to have 166 of 3 1 1 
amino acid residues (53%^ identical to. and 215 of 311 residues (68%^ positive with, the 311 
amino acid residue proteins from frf Tf c mttscuhis olfactory receptor 4 cluster, gene 3 (SEP ID 
NP:421 shown in Table 3R 



Table 3F-BLASTX of GPCR3 against mouse OR4 cluster, gene 3 

>ref | NP_038756 . 1 1 olfactory receptor 4 cluster, gene 3 [Mus mu s cuius] , derived from 
gb| AAF20365. 1 1 AF146372_1 (AF146372) olfactory receptor OR912-93 [Mus musculus 

domesticus] (SEQ ID NO:42). 
Length = 318; Score = 321 bits (823), Expect = 6e-87 
Identities = 166/311 (53%), Positives = 215/311 (68%) 

Query: 1 MRRNCTLVTEFILLGLTSRRELQILLFTLFLAIYMVTVAGNLGMIVLIQANAWLHMPMYF 60 

I | I | + | I I I MM II l+ll II +1+ 1+ M II M + l I + I l + ll II 
Sbjct: 2 MHRNQTVVTEFFFTGLTSSFHLQIVLFLTFLCVYLATLLGNLGMIILIHLDTRLHIPMYF 61 

Query: 61 FLSHLSFVDLCFSSNVTPKMLEIFLSEKKSISYPACLVQCYLFIALVHVEIYILAVMAFD 120 

I | | | i | I I | 1 M ++M II +11 I 1+ l+l M I I ++M I l + l 

Sbjct: 62 FLSHLSFVDACSSSVISPKMLSDMFVDKBCVISFLGCAIQLCLFSQFWTECFLLASMAYD 121 

Query: 121 RYMAICNPLLYGSRMSKSVCSEXITVPYVYGALTGLMETMWTYT5I*AFCGPNEINHFYCAD 180 
| | + | | I 1 I I I 11+ II 1+ M I ++ ++ + + I +1111 M I l + l 
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Sbjct: 122 RYVAICKPLLYTLIMSQRVCVQLVIGPYSlGFISTMVHIISAFVLPYCGPNLINHFfCDL 181 

Query: 181 PPLIKLACSDTYNKELSMFIVAGWNLSFSLFIICISYLYIFPAILKIRSTEGRQKAFSTC 240 

|++ MI++I + II II +11+11 MM I +11+111111 

Sbjct: 182 LPVLSLACANTQMNKRLLFI VAGILGVFSGI I ILVS YVYIAITILKI S SADGRRKAFSTC 241 

Query: 241 GSHLTAVTIFYATLFFMYLRPPSKE SVEQGKMVAVFYTTVI PMLNLI I YSLRNKNVKEAL 300 

IMMI + I | IMI + I + II I I++ I + I++I I I I I M I I I MIIIII M + N 
Sbjct: 242 SSHLTAVSILYGTLFFIYVRPSSSFSLDINKVVSLFYTTVIPMLNPFIYSLRNKEVKDAL 301 

Query: 301 IKELSMKIYFS 311 

1+ + +1 
Sbjct: 302 IRTFEKQFCYS 312 

A multiple sequence alignment is given in Table 3G« with GPCR3 being s hown on line 
4, in a ClustalW analysis comparing GPCR3 with related protein sequences. 

Table 3G. Information for the ClustalW proteins: 

1. Hylobates lar (Common Gibbon) OLF, SPTREMBL -Acc # 077758, SEQ ID NO: 43 

2. Pan troglodytes (Chimpanzee) OLF, SPTREMBL-Acc # 077756, SEQ ID NO: 41 

3. Mus musculus OLF, GENBANK— Ac c # AAF20365, SEQ ID NO: 42 

4. Novel Human OLF, GFCR3, SEQ ID NO: 8 
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FLFLLFLT 



NYTKVTEFIFTGLl 



SS FHB@IV{5gjjT^C-VgLAHLl 

srreHSi iS3t| 



GMIVLIRggDSRLHTPM 
TGNLGMIVLIRQDSRLHTPM 



GNLGMI 



NLGMIVL 



l|TQANAWigaySSl 



YFFLSHLSFVDICFSSVVSPKMLTDFFVK g KAISFLGCALQQVJ a FGFFVAAECFLLASMA 
YFFLSHL5 FVD I CFS SVVS PKMLTDFFVK gKAI S FLGCALQ QW aFG FFVAAECFLLASMA 
VTTFT.ciHT.SFVnBriaSSVnSPK^^ 



YFFLSHLSFVDBCFSSSVKPKML 1 



SlgLSEKgSggYP. 



YDRYVAICNPLLYSVBMSQRfflCIQLVVGPYVIGLiyiNTMTHTTHAFRLPFCGgNVINHFFC 



YDRYVAICNPLLYSVBMSQRHCIQLVVGPYVIGLMNTMTHTTNAFRLPFCGPNVINHFFC 



YDRYVAI CloPLLYj 



AICNPLLY 



lTLI I^t)g VWV »: _____ 

Sg s rISISIk s vpl s fCT i t vpnp3 yEalt g lmeBmw T YNtjABSgBSsj 



gLLgVg 

ADPgQlKBAgsQQYNKEQSMg 



DMSPLLSLaCADTRLNKLAVFI^GA^GVFSGLWlLISYIYILmiLglRSADGRCK i ^FS 
DMSPlIISLSaCADTR^ 

FTVAGfcflGVFSGj jfllL ^ SY^ 

FIVAGSS!^FS__fflr(_ISYBYl{^ILS 



TCSSHLTAVFILYGTLFFIYVRPSgSFBLDLNKVVSVFYTgVIPiyiLNPLIYSLRNKEVKD 
TCSSHLTAVFILYGTLFFIYVRPSgSFSLDLNKBVSVFYTgVIPMLNPLIYSLRNKEVKD 
TCSSHLTAV_llLYGTLFFIYVRPS_isFSLDHNKVVSilFYTiiVIPMLNP5lYSLRNKEVKD 



glHL 

gLigjF-EKQ^YSLQDKIL 
gLIKELSMKI YFS 



DOMAIN results for GPCR3 were collected from the Conserved Domain Database 
(CDD) with Reverse Position Specific BLAST. This BLAST samples domains found in the 
Smart and Pfam collections. The results are listed in Table 3H with the statistics and domain 
description. 

Table 3H.JDOMAES results for GPCR3. 

gnllPfamlpfamOOOOl, 7tm__l, 7 transmembrane receptor (rhodopsin family) (SEQ ID 
NO: 29) 
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Length = 377 

Score =92.8 bits (229) , Expect = 2e-20 

Query: 40 GNLGMIVLIQ^AWLHMPMYFFLSHLSEVDLCFSSNVTPKMLEIFLSEKKSISYPACLVQ 99 
Sbjct: 1 GNVLVaaAVSREKALQTTTNYLIVSLAVADLLVATLVMPWWYLEWGEWKFSRIHCDIF 60 

**. ... * *. ** . . * * * * 

• ••• ■ . . • ■ . . . • * ■ 

Query: 100 cyLFIALVHVEIYIIlAVMAFDRYMAICNPLLYGSRM--SKSVCSE , LITVPyVYGALTGI2^4E 158 

Sbjct: 61 VTLDVMMCTAS I LNLCAI S I DRYTAVAMPMLYNTRYS SKRRVTVMIAI VWVLS FT I S CPM 120 

•**..****.*.**;*** ..*..* 

Query: 159 TMWTYNIAFCGPNEINHFYCADPPLIKIACSDTYNKELSMFIVAGWNLSFSLFIICISYL 218 

Sbjct: 121 LFGLNNTDQNE ; C I IAN PAFWY SSIVS — FYVPFIVTLLVYI 160 

* * : : : * : 

Query: 219 YIFPAILKIRSTEGRQK 235 
Sbjct: 161 KIYIVLRRRRKRVNTKR 177 
* : : : * : : 

The nucleic acids and proteins of the invention are useful in potential therapeutic 
applications implicated in various in various GPCR-related pathological disorders and/or OR- 
related pathological disorders, described further below. For example, a cDNA encoding the 
olfactory receptor -l&e protein may be useful in gene therapy, and the olfactory receptor " like 
protein mav be useful when administered to a subject in need thereof. By way of nonlimiting 
example, the compositions of the present invention will have efficacy for treatment of patients 
suffering from neoplasm, adenocarcinoma, lymphoma, prostate cancer, uterus cancer, immune 
response. AIDS, asthma. Crohn's disease, multiple sclerosis, and Albright Hereditary 
Ostoeodvstrophv. Other GPCR-related diseases and disorders are contemplated. 

The novel nucleic acid encoding Olfactory recepto r ^ e protein, and the pjfactpry 
recepto r "K^e protein of the invention, or fragments thereof, mav further be useful in diagnostic 
a pplications, wherein the presence or amount of the nucleic acid or the protein are to be 
assessed. These materials are further useful in the generation of antibodies that bind 
immunospecificallv to the novel substances of the invention for use in therapeutic or 
diagnostic methods. This novel protein also has immense value in development of powerful 
assay system for functional analysis of various human disorders, which will help in 
understanding of pathology of the disease and development of new drug targets for various 
disorders 

GPCR4 

GPCR4 is an Olfactory Receptor ("OR"Vlike protein, wherein two alternative novel 
GPCR4 nucleic acids and encoded polypeptides are disclosed. 

The novel GPCR4a nucleic acid of 980 nucleotides (also referred to as AP001 1 12 
is shown in Table 4A. An ORF begins with an ATG in itiation c odon at nucleotides 19-21 and 
ends with a TAA codon at nucleotides 940-42. A putative untranslated region upstream from 
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the initiat ion codon and downstream from the termination codon is un derlined in Table 4A. 

and the start and stop codons are in bold letters. 

Table 4A. GPCR4a Nucleotide Sequence (SEQ ID NO:9) 

TGACTTAGAATTCAGAAAA TGCTCAATTTCACC^^ 
1 GTTCTCTTCTTCATCATCTTTCTTGTGGTCTACATCAT 

CCTCAGCTTAACAACCCGATGTACTTTTTCCTCAGTCACT^ 

ATGTTGGAAAACCTGTTTTCAGATAAAAAAACAATTACTTATGCTGGTTGTTTAGTACAGTGTTTCTTCTTCATTGCTCTTGT^ 
CATGTGGAAATTTTTATTCTTGCTGCGATGGCCTTT^ 

TCAAGGGTTGTCTGTATTCGACTGATTACTTTCCCTTACATTTATGGTTTTCTGACGAGTCTGGCAGCAACATTATGGACTTAC 
10. GGCTTGTACTTCTGTGGAAAAATTGAGATCAACCATTTCTA 

TTTGTAAAAGAATATACAATGATCATACTTGCCGGCATTAACTTCAGATATTC^ 

ATCCTCATTGCCATTCTGCGAATGCGCTCAGCAGAAGGAAGGCAGAAGGCCTTTTCCACATGTGGGTCCCATCTGACAGCTGTC 
ATTATATTCTATGGTACTCTGATCTTCATGTATCTCAGACGTCCCACAGAGGAGTCTGTGGAGCAGGGGAAGATGG^ 
TTCTAT ACCACAGTGATCCCCATGTTGAAT CCCATGAT CTACAGTCTGAGGAACAAGGATGTGAAAAAGGCCATGATGAAAGTG 
15. ATCAGCAGATCATGTTA AACAAAATAAAATCAAATTTGATTTAATTTTATCTTCTA 

The GPCR4a protein encoded bv SEP ID NQ:9 has 307 amino acid residues and is 
presented using the one-letter code in Table 4B. The Psort profile for G PCR4 predicts that 
this se quence has a signal peptide and is likely to be localized at the plasma mem brane with a 
20 certainty of 0.6000. The most likely cleavage site for a peptide is between a mino acids 39 and 
40. i e „ at the dash in the amino acid sequence MVG-TSHG. ba sed on the SisnalP result. 

Table 4B. Encoded GPCR4a protein sequence (SEQ ID NO:10). 

MLNFTD\n>EFILLGLTSRREWQVLFFIIFLV^ 
SDKKTITYAGCLVQCFFFIALVHVEIFILAAMAFDRYMAIG 
25 kieinhFYCADPPLIKMACAGTFVKEYTMIILAGINCT 

LI FMYLRRPTEE SVEQGKMVAVFYTTVI PMLN PMI YSLRNKDVKKAMMKVI SRSC 

The target GPCR4a sequence was subjected an the exon linking process to confirm the 
sequence. PCR primers were designed by starting at the most upstream s equence available. 

30 for the forward primer, and at the most downstream sequence available for the reverse primer. 
In each case, the sequence was examined, walking inward from the respective ter mini toward 
the rndinp; seq uence, until a suitable sequence that is either unique or highly selective was 
encountered, or. in the case of the reverse primer, until the stop codon was reached. Such 
suitable sequences were then employed as the forward and reverse pr imers in a PCR 

35 amplification based on a library containing a wide range of cDNA species. Th e resulting 

amplicon was gel purified, cloned and sequenced to high redundancy. The 980 nucl eotides of 
GPCR4b ( also referred to as AC020597 are provided in Table 4C. The resulting GPCR4b 
nucleotide sequence differs from that of GPCR4a at nine positions, namely A75G. A100G. 
C102T. C264T. T270A. C582T. A610C. T627C and T759C. 

40 Table 4CGPCR4b Nucleotide Sequence (SEQ ID NO:ll) 

TGACTTAGAATTCAGAAA ATGCTCAATTTCACCGATGTGAC^GAGTTCATTCTTTTGGGGCTAACGAGTOGTCGGGAATGGC^ 
GTTCTCTTCTT(^TCGTTTTTCTTGTGGTCTACATC^TCACCATGGTGGGCAATATC<MCATGATGTTGTTAATC^GGTCAGT 
CCTCAGCTTAACAACCCCATGTACTTTTTCCTCAGTC^^ 
ATGTTGGAAAATCTGTTATCAGATAAAAAAACAATTACTTATGCTGG 
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CATGTGGAAATTTTTATTCTTGCTGCGATGGCCTTTGATAGATACATGGCAATTGGGAATCCTCTGCTTTATGGCAGTAAAATG 
TCAAGGGTTGTCTGTATTCGACTGATTACTTTCCCTTACATTTATGGTTTTCTGACGAGTCTGGCAGCAACATTATGGACTTAC 
GGCTTGTACTTCTGTGGAAAAATTGAGATCAACCATTTCTACTGTGCAGATCCACCTCTCATCAAAATGGCCTGTGCTGGGACC 
TTTGTAAAAGAATATACAATGCTCATACTTGCCGGCATCAACTTCACATATTCCCTGACTGTAATTATCATCTCTTACTTATTC 
ATCCTCATTGCCATTCTGCGAATGCGCTC^GCAGAAGGAAGGCAGAAGGCCTTTTCCACATG^GGGTCCCATCTGACAGCTGTC 
ATCATATTCTATGGTACTCTGATCTTCATGTATCT^^ 

TTCTATACCACAGTGATCCCCATGTTGAATCCCATGATCTACAGTCTGAGGAACAAGGATGTGAAAT^AGGCCATGATGAAAGTG 
ATCAGCAGATCATGTTA AACAAAATAAAATCAAATTTGATTTAATTTTATCTTCTA 

The GPCR4b protein encoded bv SEP ID NO:l 1 has 314 amino aci d residues and a 
molecular weight of 35155.8 Daltons. as presented using the one-letter code in Table 4D. 
GPCR4a differs from GPCR4b at four residues, namely I28V, V45L, F84L and I198L. The 
signal peptide and Psort analyses for both GPCR4 variants are the same. 

Table 4D.-Encoded GPCR4b protein sequence (SEQ ID NO:12) 

MLNFTDVTEFILLGLTSRREWQVLFFIVFLV^ 

SDKKTITYAGCLVQCFFFIALVHVEIFILAAMAFDRYMAIGNPLL^ 

KIEINHFYCADPPLIKMACAGTFVKEYTMLILAGINFTYSLTVIIISYLFILIAILRMRSAEGRQKAFSTCGSHLTAVIIFYGT 
LIFMYLRRPTEESVEQGKIWAVFYTTVIPMLNPMIYSLRNKDVKKAMMKV'ISRSC 



Unless specifically addressing GPCR4a or 4b, assume any reference to GPCR4 to 
encompass all variants. 

In a search of sequence databases, it was found, for example, that the nucleic acid 
sequence for GPCR4a has 591 of 940 bases (62%^ identical to and 591 of 940 bases (62%^ 
positive with R atttu nor\>egictt s species taste bud Receptor clone (GENBANK-ID: US0948) 
(SEP ID NO:44^ (Table 4B\ The residues that differs between GPCR4a and GPCR4b are 
highlighted in black and marked with the (6) symbol. 



Table 4E. BLASTN of GPCR4a against rat TB567 gene 

>gb : GENBANK-ID :RNU50948 1 acc : U5094 8 .Rattus norveglcus taste bud receptor protein TB 
567 (TB 567) gene, complete cds - Rattus norveglcus, 1299 bp. (SEQ ID NO: 44) 
Score - 1221 (183.2 bits), Expect = 3.3e-49, P = 3.3e-49 

Identities = 591/940 (62%), Positives ~ 591/940 (62%), Strand - Plus / Plus 

o 

Query: 25 AATTTCACCGATGTGACAGAGTTCATTCTTTTGGGGCTAACGAG-CCGTC(^GAATGGCA 83 

I I t I I I I I I I I I I M I it MM MM I 1(1 II I I IN 

Sbjct: 4 6 AATGCCACCGAAGTCACTGACTTCTATCTTCTGGGATTTG— GAGTCCAGCAA— AATACTC 103 

o o 

Query: 84 AGT-TCTCTTCTTCATC^TgTTTCTTGTGGTCTACATCATCA-CCATGGTGGGCAATATC 141 

111 I II I 1 I M I I 1 II I I I I II I 1 1 I Ml I I I 1 I 1 1 I I I I M II I 
Sbjct: 104 AGTGTGTCCTCTTCATTGTATTTTTTGTGATCTATGTCA-CATCCATGGTGGGCAACACT 162 

o 

Query: 142 GGCATGATG@TGTTAATCAAGG-TCAGTCCTCAGCTTAACAACCCCATGTACTTTTTCCT 200 

II I I I I J I I MM! I I Mi I II! i I I M I I I I I I I I ill I 
Sbjct: 163 GGGATGATCCTCCTCATCAACACTAACTCCAGA-CTTCAGACTCCCATGTACTTCTTCTT 221 

Query: 201 -CAGTCACTTGTCATTTGTTGATGTGTGGTTTTCTTCCAATGTCACCCCTAAAATGTTGG 259 

II II II MINI III I II I I t I I I I 1 I I I I I I I I I 

Sbjct: 222 ACAAA— ACCTGGCTTTTGTGGATATCTGTTACACGTCTGCCATCACTCCCAAGATGCTGC 280 

o o 

Query: 260 AAAAgCTGTTgTCAGATAAAAAAACAATTACTTATGCTGGTTGTTTAGTACAGTGTTTCT 319 

I ] I I } Ml I III 111 I II III II MM I M 

Sbjct: 281 AGAGCTTCATGGTAGAAGACTGTTCCATATCATACACAGGATGTGTAATACAATTGTTGG 340 

Query: 320 TCTTCATTGCTCTTGTCCATGTGGAAATTTTTAT-T— CTTGCTGCGATGGCCTTTGATAG 377 
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i i if i i i i 1 1 i ii mi i 1 1 1 1 1 1 Mid r 1 1 i 

Sb j ct : 341 TAT--ATGCCACATTTGCAACCAGTGACTGTTACCTACTCGCTGTTATGGCAGTGGACCG 398 

Query: 37 8 ATACATGGCAATTGGGAATCCTCTGCTTTATGGCAGTAAA-ATGTCAAGGGTTGTCTGTA 436 

II I I 11 I I I I II II II I II I I I I I I I I I I I II I I 

Sbjct: 399 GTATGTGGCAATCTGTAAGCCCCTCCGGTACCCGA-TAATCATGTCTCGACAGGTCTGCT 457 

Query: 437 TTCGACTGATTACTTTCCCTTACATTTATGGTTTTCTGACGAGTC— TG-GCAGCA— ACAT 493 

II 111 111 I I I I 1 11 I 1 1 1 1111 I I M M I 

Sbjct: 458 TACTGTTGGTCGCTCTTTCTTATCTC-ATGGGATCAATAA-ATTCCTCTGTA— CACACAG 514 

Query: 494 TATGGACTTACGGCTTGTACTTCTGTGGAAAA — ATTGAGATCAACCATTTCTACTGTGC 551 

11 llll till 111 I II II 1 1 Mill II It I Mill 

Sbjct: 515 GATTTACATTCTCATTGT— CTTAT-TGTAACTCCAAAAATATCAATCACTTTTTCTGTGA 572 

O 

Query: 552 AGATCCACCTCTCATCAAAATGGCCTGTGCgGGGACCTTTGTAAAAGAAT-ATACAA-TG 609 

II II MUM 1 I II II II I 1 I I 11 11 1 I I 
Sbjct: 573 TGTTGTCCCAATCATCAGTCTTTCATGCTC-GA— ACACTGATATTAATATCATGCTACTT 630 

0 o 

Query: 610 ^CATACTTGCCGGCATjjAACTTCACATATTCCCTGACTGTAATTATCATCTCTTACTTA 669 

11 I 111 11 IMM I llll 1 I 1 M Him 1MMIII II 

Sbjct: 631 ATTGTTTTTGTTGGATTTAACCTGACATTCACTGTGTTGGTCATTATCTTCTCTTACATA 690 
Query: 670 TTCATCCTCATTGCCATTCTGCGAATGCGCTCAGCAGAAGGAAGGCAGAAGGCCTTTTCC 729 

1 llll 1 Mill II 111 Ml I 1 111 Ml MM MM Ml 

Sbjct: 691 TACATCATGGCCGCCATCCTAAAGATGTCCTCTACTGCAGGGAGGAAGAAAACCTTCTCC 750 

o 

Query: 730 ACATGTGGGTCCCATCTGACAGCTGTCATjjATATTCTATGGTACTCTGATCTTC-ATGTA 788 

MUM Mill llllllll llll II Mllllll II M MM Mill 

Sbjct: 751 ACGTGTGCCTCCCACCTGACAGCAGTCACCATTTTCTATGGAACCCTT— TCTTATATGTA 809 ^ 

Query: 789 TCT — CAGACGTCCCACAGAGGAGT CTGTGGAGCAGGGGAAGATGGTGGCTGTGTTCTATA 847 

I II I I M III I I I I I I I I I I III Ml I I I I I I I I I I 
Sbjct: 810 CTTAC AGCC- T CATTCGGACAATTCTGAGGAGAATATGAAAGTGGCCTCTGTGTTTTATG 868 

Query: 848 CCACAGTGATCCCGATGTTGAATCCCATGATCTACAGTCTGAGGAACAAGGATGTGAAA- 906 

II MIM 11 1 M I MM II I Mllllll MM II II I I II II 111 
Sbjct: 869 GCATTGTGATTCCCATGQTjG|^CQ£ 928 

~ -* - 

Query: 907 AAGGCCATGATGAAAGTGATCAGCAGATCATGTTAAACAT^AATAAAATCAAAT — TTGAT 964 

MM I I I II 111 111 II I IMM Mi MINIMI Mill 
Sbjct: 929 AAGGTTTTAAAGCAA— TGAGCAGAAGGT — TCTTAAG AATGAAATCAAATCCTTGAT 982 

BLASTN alignments also found homology between tw o frap^rtents of GPCR4 and m** 
muscttlus odorant receptor M72 (GENBANK-ID:AF247656 > > shown if Table 4F. M72 
residues 821-890 (SEO ID NO:45^ and residues 160-201 (SEP ID NO:4ffL are aligned with 
GPCR4 in Table 4F. 



Table 4F. BLASTN of GPCR4a against M72 

>gb|AF247656.1| AF247656 Mus musculus odorant receptor M72 <M72) gene, complete cds 
Lengtb « 930 
Score « 83.8 bits (42), Expect =» 2e-13 
Identities = 63/70 (90%) f Strand = Plus / Plus 

Query: 836 ctgtgttctataccacagtgatccccatgttgaatcccatgatctacagtctgaggaaca 895 

1 I i I I I 11 M I 1 I I I I I I I I 1 I I 11 I I I I 1 II 111 II I I I I I I I I II I M 1)11 
Sbjct: 821 ctgtgttctacaccacagtgatccccatgttcaaccccctgatctacagcctgagaaaca 880 

Query: 896 aggatgtgaa 905 
llll I 1 I 1 I 

Sbjct: 881 aggaggtgaa 890 (SEQ ID NO: 45) 



Score = 44.1 bits (22), Expect = 0.13 
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Identities - 37/42 (88%), Strand - Plus / Plus 

Query: 172 cagcttaacaa§eccatgtactttttcctcagtcacttgtca 213 

MINI II! II MM MINI MIM 11 II II Mill 
Sbjct: 160 cagcttcacacccccatgtacttcttcctcagtaacctgtca 201 (SEQ ID NO: 46) 

BLASTN alignments found homology between fragme nts of GPCR4 and 
mtsctthi s odorant receptor K42 (GENBANK-ID: AF282291YSEO ID NO:47) shown if Table 
4G. 

Table 4G-BLASTN of GPCR4b against OR K42 

>gb|AF282291.1 JAF2822 91 Mus musculus odorant receptor K42 gene, complete cds 
(SEQ ID NO: 47) Length = 927 
Score = 77.8 bits (39), Expect « le-11 
Identities = 60/67 (89%); Strand = Plus / Plus 

Query: 836 ctgtgttctataccacagtgatccccatgttgaatcccatgatctacagtctgaggaaca 895 

MINIUM MMMMMMM III I MUM I II MMMMIMIMM 
Sbjct: 815 ctgtgttctacaccacagtgatcccaatgctaaatcccctcatatacagtctgaggaaca 87 4 

Query: 896 aggatgt 902 

M 1 I 1 I I 
Sbjct: 875 aggatgt 881 

BLASTN alignments found homology betw een GPCR4 and A/ft,c musculus odorant 
receptor K40 ( GENBANK-ID : AF282289 ^ (SEP ID NO:48> shown in Table 4G. 

Table 4H-BLASTN of GPCR4 against OR K40 

>gb|AF282289.1 IAF282289 Mus musculus odorant receptor K40 gene, complete cds 
(SEQ ID NO: 48) Length - 927 
Score » 75.8 bits (38), Expect = 4e-ll 
Identities « 62/70 (88%); Strand = Plus / Plus 

Query: 836 ctgtgttctataccacagtgatccccatgttgaatcccatgatctacagtctgaggaaca 895 

M MM MMMMIMMMMMMM 11 I I II I I I II I I I I Mill MM 
Sbjct: 824 ctgtgttctataccacagtgatccccatgctgaacccattaatatacagtttgaggaaca 883 

Query: 896 aggatgtgaa 905 

I I I I I 1 M I 
Sbjct: 884 aagatgtgaa 893 

The full GPCT *4a amino acid sequence has 155 of 304 amino acid resi dues (50 %) 
identical to, and 215 of 304 residues (70%) positive with, the 314 amino acid residue proteins 
fromp flK trcgicdyic - GR93CH (ntnr: SPTREMBL-AC C: Q77756) (SEP ID NO:4n (Table 
4D. The residue that differs between GPCR4a and GPCR 4b are highhghted in black and 
marked with the (6) symbol. 

Table 41. BLASTX of GPCR4a against OR93CH 

>ptnr: SPTREMBL-ACC :07 7 7 56 OLFACTORY RECEPTOR 0R93CH - Pan troglodytes (Chimpanzee), 
314 aa. (SEQ ID NO: 41) 

Score = 806 (283.7 bits), Expect = 2.0e-79, P = 2.0e-79 
Identities = 155/304 (50%), Positives = 215/304 (70%), Frame = +1 

o o 

Query 25 NFTDVTEFILl^LTSRREWQVLFFinFLW-YIITMVGNIGM^LIKVSPQLNNPMYFFL 201 

| + | Mill I I + M I++U 1 + 1 + M + II + MI++ +1+ llllll 
Sbjct* 5 NYTKVTEFIFTGLNYNPQLQVFLFLLFLTTFYVINVTGNLGMIVLIRIDSRLHTPMYFFL 64 
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o 

Query: 202 SHLSFVDWFSSNVTPKMLENI^SDKKTITYAGCLVQCFFFIALVHVEIFIIAAMAFDRY 381 

MMIII + III l + IMI + I +1 I++ it +1 +11 I I 1 + 1*1+11 + 111 
^ Sbjct: 65 SHLSFVDICFSSWSPKMLTDFFVKRKAISFLGCALQQWFFGFFV^^ 124 

Query: 382 MAIGNPLLYGSKMSRVVCIRLITFPYIYGFIiTSLAATLWTYGLYFCGKIEINHFYCADPP 561 

+11 111)1 II++II+I+ II+I+++ I +1 IN llll+l I 
Sbjct: 125 VAIOTPLLYSVAMSQRLCIQLWGPYVIGI^TMTHTTNAFRLPFCGPNVINHFFCDMSP 184 

Query: 562 LIBCMACAGTEVKEYTNfllLAGINFTYSLTVII I SYLFILIAILRMRSAEGRQKAFSTCGS 741 

1+ + I I I + + + l + ll +1 I + 1 I 1 ++ 11 + 1 I I I + 1 I I + 1 I I Mil I 
Sbjct: 185 LLSLVCADTRLNKLAVFIVAGAAGVFSGLTILISYIYILMAILRIRSADGRCKTFSTCSS 244 
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Query: 742 HLTAVI IFYGTLI FMYLRRPTEESVEQGKMVAVFYTTVIPMLNPMI YSLRNKDVKKAMMK 921 

Mill I fill l + l + l I++ l + l + IMI I I I M M + l I I I I I l + l I 1+ + 

Sbjct: 245 HLTAVFILYGTLFFIYVRPSASFSLDLNKLVSVFYTAVIPMIiNPLIYSIiRNKEVKDAIHR 304 

Query: 922 VISR 933 
+++ 

Sbjct: 305 TVTQ 308 



The GPCR4a amino acid sequence has 139 of 303 amino acid residues (45%) identical 
to, and 192 of 303 residues (62%) positive with the 303 amino acid OR93Gib protein from 
Hylobates la r fGENBANK-ID:AAC63971.n (SEP ID NO:43) (Table 4J\ The residue that 
25 differs between GPCR4a and GPCR4b are highlighted in black and marked with the (6) 
symbol. 
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Table 4 JUBLASTX of GPCR4a against OR93Gib 

>gb|AAC63971.1| (AF045580) olfactory receptor OR93Gib [Hylobates lar] 
(SEQ ID NO: 43) Length = 313 

Score « 272 bits (695), Expect = 4e-72 

Identities = 155/303 (51%), Positives = 208/303 (69%) 

o o 

Query: 3 N FT DVTE FI LLGLT SRREWQVLFFI0FLWYI ITMVGN I GMMflLIKVS PQLNNPMYFFLS 62 

l + l I I I I I II + ! I II I I++ I 1 M + l M++ +1+ 1 U I I 1 I 

Sbjct: 5 NYTKVTEFIFTGLNYNPQLQVFLFLLFLTFYVISVTGNFGMIVLIRMDSRLHTPMYFFLS 64 

O 

Query: 63 HLS FVDVWFS SNVTPKM3jENL§S DKKTITYAGCLVQCFFFI ALVHVEI FILAAMAFDRYM 122 

IIIIII+ III l + llll + I +1 I++ II +1 +11 I I I + II + II + IM + 
Sbjct: 65 HLS FVDICFSS WS PKMLT DFFVKRKAI S FLGCALQQWFFG FFVAAECFLLASMAYDRYV 124 



Query: 123 AIGNPLLYGSKMSRWCIRLITFPYIYGFLTSLAATLWTYGLYFCGKIEINHFYCMPPL 182 

I i I I I I I I 1+ +1 1 + 1+ I |+ I + ++ I + I I I I llll+l M 
Sbjct: 125 AICNPLLYSVFMSQRLCIQLWGPYVIGI^TIOTHTTNAFRLPFCGLNVINHFFCDMSPL 184 

45. Query: 183 IKMACAGTFVKE YTMjJl LAGINFTYSLTVI 1 1 S YLFILI AILRMRS AEGRQKAFSTCGSH 242 
+ + I I I + + + l + l I +1 lilt II I M l + i i l + i I I I I I I II 
Sbjct: 185 LSLVCADTRLNKLAVFIMAGAVGVFSGLTILISYIYILMAILRIRSADGRCKTFSTCSSH 244 



Query: 243 LTAVI I FYGTLI FMYLRRPTEESVEQGKMVAVFYTTVI PMLNPMI YSLRNKDVKKAMMKV 302 

INI I Mi] l + l + l ++ l + l + MM I I I I II l + M 1 I I ll + l I 1+ + 

Sbjct: 245 LTAVFILYGTLFFIYVRPSASFPLDLNKWSVFYTAVIPMLNPLIYSIiRNKEVKDAIHRT 304 

Query: 303 ISR 305 
+++ 

Sbjct: 305 VTQ 307 

The GPCR4a protein has 137 of 304 amino acid residues (45%) identical to, and 191 
of 304 residues (62%) positive with, the 308 amino acid odorant receptor K42 from j rf vs 
^i^frc (GENBANK-ID:AAG39876.n (SEP ID NO:49Y(Table 4K\ The residue that 
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differs bet ween GPCR4a and GPCR4b are high lighted in black and markeflwith the (o) 



308 



symbol. 

Table 41C-BL ASTX of GPCR4a against K42 

>gb IAAG3987 6.1I (AF282291) odorant receptor K42 [Mus mvsculus] (SEQ ID NO:49), 
aa 

Statistics for GPCR4a: Score = 271 bits (694), Expect = 6e-72 

Identities 149/304 (49%), Positives « 203/304 (67%) 

Statistics for GPCR4b: Score - 273 bits (699), Expect - 2e-72 

Identities - 138/304 (45%), Positives - 192/304 (62%) 

Query: 2 LNFTDVTEFILLGLTSRREWQVLFFlgFL^ 61 

+ | + | | + | I | | 1 | | | | I I | I + I +1 ■ I M + M 

Sbjct: 1 MNHSSVTDFILEGLTKRPELQLPLFLLFLGIHVITVVGNLGMILLINISSQLHSPMYYFL 60 

Query: 62 SHLSFVDVWFSSNWPKMLENLj|SDKKTITYAGCLVQCFFFIALVHvFiIFILAZ^MAFDRy 121 

11111 + 1++!! +MIII ! i H++ l + I + M + • 1 ++i HI + IM 
Sbjct: 61 SHLSFI DLCYS S VITPKMLVNFVCAKNT I S FKECMTQLYFFLLLAI SEGYLLT AMAYDRY 120 

Query: 122 MAIGNPLLYGSKMSRWCIRLITFPYIYGFLTSIJ^TLWTYGLYFCGKIEINHFYCADPP 181 

+ | I +|| ! I + ! I 1 I ++ I ! I + I MM I I 

Sbjct: 121 VAICSPLLYNTVWSHKVCSIMMAVVYSLGFFGATVHTTRMTMLSFCGSHIIRHYFCDILP 180 

Query: 182 LIKMACAGTFVKEYTM0ILAGINFTYSLTVIIISYLFILIAILRMRSAEGRQKAFSTCGS 241 

,+ ++|+ | + | +|+! + | 1111 II I I I I + 1 I Ml III II I 

Sbjct: 181 IJiTLSCSSTHINEVLLFIIGGVNTIiAPTIiAVIISYAFILTSILRIRSNEGRSKAFGTCSS 240 

Query: 242 HLTAVI I FYGTLI FMYLRRFTEE S VEQGKMVAVFYTTVI PMLN PMI Y S LKNKDVKKAMMK 301 4* 
|+ I | | I + 1++ I I I + !+ ++I I !+ +MI I II t I M I l + l I I M M I I ! 1+ I * 
Sbjct: 241 HIMAVGIFFGSITFMYFKPPSSNNMEQEKVSSVFYTTVIPMLNPLIYSIiRNKDVKTALB^ 300 

Query: 302 VISR 305 
++ I 

Sbjct: 301 MVGR 304 

The GPCR4b protein has 141 of 301 amino acid residues (46%^ identi cal to, and 189 
of 301 residues (61%) positive with, the 314 amino a cid OR 511 from musculus 
(GENBANK-ID:AAG39876. 1> (SEP ID NO:50> (Table 4L\ The residue that-differs between 
GPCR4a and GPCR4b are MgfrH fl hted in black and marked with the (o^ symbol. 

Table 4L.-BLASTX of GPCR4b against OR 511 

ref|NP 006628.11 olfactory receptor, family 5, subfamily I, member 1 [Homo sapiens} 
sp|Q13606|O5ll_HUMAN OLFACTORY RECEPTOR 511 (OLFACTORY RECEPTOR- LIKE PROTEIN OLF1) 
gb | AAB01214.il (U56420) HsOLFl [Homo sapiens] (SEQ ID NO:50); Length = 314 

Score = 274 bits (700), Expect = le-72 

Identities - 141/301 (46%), Positives = 189/301 (61%) 

o o 

Query: 3 NFTDVTEFILLGLTSRREWQVLFFlHFLWYIITMVGNIGMM^LIKVSPQLNNPMYFFLS 62 

| + | I M I II I I + 1 I II I II I I ++I I M + i I I I++ ! I M I I 1 1 I 
Sbjct: 7 NYTLVTEFILLGFPTRPELQIVLFLMFLTLYAIILIGNIGLMLLIRIDPHLQTPMYFFLS 66 

o 

Query: 63 HLSFVDWFSSNVTPKMLENLgSDKKTITYAGCLVQCFFFIALVHVEIFILAAMAFDRYM 122 

+ IIIM++ I++ I I I I I 11+ l + I + l M +1 +M I IIIMII + III + 

Sbjct: 67 NLSFVDLCYFSDIVPKMLraFLSENKSISYYGCALQFYFFCTFADTESFILAAMAYDRYV 126 

Query: 123 AIGNPLLYGSKMSRWCIRLITFPYIYGFLTSLZ^ATLWTYGLYFCGKIEINHFYCADPPL 182 

| | I (I 1 I Ml +1 + 1 II 1+ I ++I I I + + I +1 I I I M + I 11 I 
Sbjct: 127 AICNPLLYTWMSRGICMRLIVLSYLGGNMSSLVHTSFAFILKYCDKNVINHFFCDLPPL 186 

o 

Query: 183 IKMACAGTFVlCEYTMBlLAGINFTYSLTVIIISYLFILIAILRMRSAEGRQKAFSTCGSH 242 
+ |++| | + |+ + +1 I II I III I++I 1 1 l + l I I I I I I 
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Sbjct: 187 LKLSCTDTTINEWLLSTYGSSVEIICFIIIIISYFFILLSVLKIRSFSGRKKTFSTCASH 246 



Query: 243 LTAVIIFYGTLIFMYIjRRPTEESVEQGKMVAVEYTTVIPMLN PMIYSLRNKDVKKAMMKV 302 
M + l 1+ lll + l + l I I ll + l M + ll 1 I I I 1 M I 1 II 

Sb j ct : 24 7 LTSVTXYQGThLFXYSRPSYl,YSPiJTDKIISVFYTXFXPVLNPLIYSI^]^D\^AAEKV *3 0 6 

Query: 303 I 303* 
+ 

Sbjct: 307 L 307 

The full amino acid sequence of the GPCR4b protein has 140 of 303 amino acid 
residues (46%) identical to. and 193 of 303 residues (63%) positive with, the 312 amino acid 
OR4 protein from M m muscidu s (GENBAKK-ID:AAG39876.1 > > (SEP ID NO:34^ rfable 4JV 
The residue that differs between GPCR4a and GPCR4b are highlighted in black and marked 
with the (6) symbol. 

Table 4M-BLASTX of GPCR4b and OR 4 

emb I CAA64370.il (X94744) olfactory receptor 4 [Gallus gallus] ; (SEQ ID NO:34) 
Length = 312; Score = 271 bits (693), Expect » 7e-72 

Identities » 140/303 (46%), Positives = 193/303 (63%) w 

o o 

Query: 3 NFTDVTEFILLGLTSRREWQVLFFlflFLVVYIITMVGNIGMt^IKVSPQLNNPMYFFLS 62 

I I +1111 + 11+ ++ I Ml I II II + I+++M+ 1 + 1+ llllll 
Sbjct: 5 NHTLASEFILVGLSDHPKMECAALFWFLLIYVITFQGNLGIIILIQGDPRIiHTSMYFFLS 64 

o 

Query: 63 HLS FVDVWFS SNVTPKMLENL0S DKKTITYAGCLVQCFFFIALVTIVT5I FILAAMAFDRYM 122 

II 11+ 111 + 1+ I I II+++II++ II I 11+1 I I 1+11 11+111+ 
Sbjct: 65 SLSWDICFSSVIAPRTLVNFLSERRTISFTGCTGQTFFYIVFVTTECFLLAVMAYDRYV 124 

Query: 123 AIGNPLLYGSKMSRWCIRLITFPYIYGFLTSLAATLWTYGLYFCGKIEINHFYCADPPL 182 

II Mill + l + l I++I + !Li^++ J^iw^^ 



^Sb^el^^l^S^AI-^ 184 

o 

Query: 183 IKMACAGTFVKEYTMjJlIiAGINFTYSLTVIIISYLFILIAILRMRSAEGRQKAFSrCGSH 242 

+ ++ | |+* | + MM ++1 I MM 11 M + ll 1 1 I II II M I M 
Sbjct: 185 LALSLASTYISEMILFSLAGIIELSTVTSILVSYIFISCAILRIRSAEGRQKALSTCASH 244 

Query: 243 LTAVI I FYGTLIFMYLRRPTEESVEQGKMVAVFYTTVI PMLN PMIYSLRNKDVKKAMMKV 302 

MM + III M Ml + 1+ l + l + MM M I I I M + l II I I I++I I 1+ +1 

Sbjct: 245 LTAVTLLYGTTIFTYLRPSSSYSLNTDBCWSVFYTWIPMLNPLIYSLRNQEVKGALSRV 304 

Query: 303 ISR 305 
+ 1 

Sbjct: 305 VER 307 

A multiple sequence alignment is given in Table 4K. with GPCR4a being shown on 
line 1, in a ClustalW analysis comparing GPCR4a with related protein sequences. 

Table 4N. -Information for the ClustalW proteins; 

1. Novel Human_OLF, GPCR4a, SEQ ID NO: 10 

2. KyloJbates lar (Common Gibbon) OLF, SPTREMBL-Acc # 077758, SEQ ID NO: 43 

3. Pan troglodytes (Chimpanzee) OLF, SPTREMBL-Acc # 077756, SEQ ID NO: 41 

4. Nus musculus OLF, GENBANK— Ac c # AAF20365, SEQ ID NO: 42 

5. Homo sapiens OLF, SWISSPROT-Acc # Q13606, SEQ ID NO:33 



32 



ECFLLAS 



LPFCGBNVINHF 



LPFCGENVINHF 



VINHF 



ILRIRSADGR 



ILRIRSADGR 



WO 01/591 13 PCT/US01/04404 

o o_ 

GPCR4a MI^^D ftnaFaLlJM TSRRE W^ 

GIBBON_OLF — E^ EfSra K Widdahfrliglta 

CHIMPANZEE_OLF BjjANE KH^tiiikln^gg^ ^ 

MOUSE_OLF — ^HR]3QE^7 fflEgaigFt l^TSS FHBEBl V g^ 

HUMAN_OLF MEFTDRfSi ffi L ySSaia Lia^ 

_ o 

GPCR4 a Isi&kUa^llaignieimil v w^ 

GIBBON_OLF te&Ma^lMniEIa^ l fta^ __ 

CHIMPANZEE_OLF idfiMolafclklitMMri l fwafraTATJtt^ 

MOUSE_OLF Id&tfii^ikUTIEtOTBA BSt^ 

HUMAN_OLF IdfliriaFaHkl N tll^ 

GPCR4a ISElElgsl^^QTiglBH GSK gp^^ 

GIBBON__OLF BfeMhkMWMMd*^^ 

CHIMPANZEE_OLF ffir*V4»j£V4V^reMOTffi SfflA i)5^ 

mouse_olf |ftk\M»l:MtfJfcW«^ s!5Svt5i I sEiavBiaYgiapB 

HUMAN_OLF BIAWAMM^ 

O 

GPCR4 a YgM SF jglKM A FraGg FVKEYTM 
GIBBON_ OLF i3SIg MS f31BETl v jS^^ 

CHIMPANZEE__OLF fgSra MS CTWEffi vjj^ 

mouse_olf rora iiL ^vn!5yi ? \[ SB^ jjQMj^RLL^jv^i LfiBmggi i3 }vP^ vHBai T BjK fiS^ ^SBS^S^ 

HUMAN_OLF f3gg LP i31iaK BsaTfHiaT lg|EWLLST YGS SVEI ICFI lHl||5gFFgHLSV{jKjf^FSg 

GPCR4a CTSCTOGHHIgg^ l gFMcWllt^^ 

GIBBON_OLF iaicyiws«iairo^ F mraeyM 

CHIMPANZEE_OLF laisyuwcffMSWifiVi Fi 

MOUSE_OLF MfaynisfsistlEg^ S i 

HUMANJDLF ^ j^gAggf^SflTigYO^E L i8B S 13S YLY B PNTD 18 II ^SS IE 1_ 

GPCR4a gKg MMKVISRSC 

GIBBON_OLF (g ^ IH B6S VT Q RK tS KA 

chimpanzee_olf BSS IH i33 VT Q RK BS KA 

MOUSE_OLF Bjg5» LI^jF-EKQ[^YSLQDKIL 
HUMAN_OLF OggAEKVLRSKVDSS 

DOMAIN results for GPCR4a were collected from the Conserved Domain Database 
(CDD) with Reverse Position Specific BLAST. This BLAST samples domains found in the 
Smart and Pfam collections. The results are listed in Table 4L with the statistics and domain 
description. Residues 1-163 (SEP ID NO:29^> and residues 313-377 (SEP ID NO:37} of 
7tm 1 are aligned with GPCR4 in Table 4Q. The residue that differs between GPCR4a and 
GPCR4b are highlighted in black and marked with the (o) symbol. 



W V0V F YTW V I PMLN Pffl I Y S LRN Kg 



FSTCSSHLTAVgILYGTLFFIYVRPSjgSFaLD|lNKfflVSVFYTgVIPMLNPLIYSLRTNlKEV 
FSTCSSHLTAV SlLYGTLFFIYVRPsBsFSLD glSfKffvSVFYTgVIPMLNPLIYSLRNKEV 
FSTCS S HLTAV g ILYGTLFFI YVRPsBs FSLD ^K ^SEjFYTflv I PMLN P^I Y SLRNKEV 
FSTCESSHLTiaV il?B8iGT-EllFIYHRPsR^sT3g TOKft 'J S V F Y ThB I Pifi LN PL I Y 5 LRN KFB V 



Table 40 ^-DOMAIN results for GPCR4a. 

gnl) Pfamlpf amOOOOl, 7tm_JL, 7 transmembrane receptor (rhodopsin family) 
(SEQ ID NO: 29) Length = 377 

Statistics for GPCR4a: Score = 89.7 bits (221), Expect = 2e-19 
Statistics for GPCR4b: Score « 90.5 bits (223), Expect = le-19 
o o 
Query: 39 GNIGMM^LIKVSPQLNNPMYFFLSHLSFVDVWFSSNVTPKMLENLQSDKBCTITYAGCLVQ 98 
Sbjct: 1 GNVLVCMAVSREKMjQTTTNYLIVSJ^VADLLVATLVMPWVVYLEVVGEWKFSRIHCDIF 60 
**:::: * ::*:*: ::**:: : : *: 

Query: 99 CFFFIALVHVEIFILAAMAFDRYMAIGNPLLYGSKMSRV-VCIRLITFPYIYGFLTSLAA 157 
Sbjct: 61 VTLDVMMCTAS ILNLCAI S IDRYTAVAMPMLYNTRYS SKRRVTVMIAIVWVLS FT I SCPM 120 



Query: 158 TLWTYGLYFCGKIEINHFYCADPPLIKMACAGTFVKEYTMglLAGINFTYSLTV 211 
Sbjct: 121 LFGLNNTDQNE CHAN PAFWYSSIVSFYVPFIVTL LVYIKIY 163 
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Sbjct: 7 transmembrane receptor (rhodopsin family) fragment (SiQ ID NO: 37) 
gnl | PfamlpfanGCOOl, 7tm_l, 7 transmembrane receptor (rhodopsir family) 377 aa 
Statistics r GPCR4a: Score » 40-4 bits (93), Expect = 1< :4 
^ Statistics r GPCR4b: Score « 40.4 bits (93), Expect = le-u4 

Query: 225 K 3 AEGRQKAFSTCGSHLTAVII FY<3TLI FMYLRRPTEESVEQG— KMVAVFYTTVIPML 283 
Sbjct: 313 KL- JQQKEKKATQMIiAIVLGVFI ICWLPFFITHILNIHCDCNI PPVLYSAFTWLGYVNSAV 372 

• • . • • « • 

Ifi Query: 284 NK.IY 288 
Sbjct: 373 NPriY 377 
** - ** 

The nucleic acids and proteins of GPCR4 are useful in potential therapeutic 

15 applications implicated in various in various GPCR-related pathological disorders and/or OR- 
related pathological disorders, described further below. For example, a cDNA encoding the 
olfactory recepto r " like protein ma y be useful in gene therapy, and the ^nwr>Ty receptor r^ke 
protein may be useflil when administered to a subject in need thereof Bv way of nonlimiting 
example, the compositions of the present invention will have efficacy for treatment of patients 

20 suffering from neoplasm, adenocarcinoma, lymphoma, prostate cancer, uterus cancer, immune 
response. AIDS, asthma. Crohn's disease, multiple sclerosis, and Albright Hereditary 
Osteodystrophy. Other GPCR-related diseases and disorders are contemplated. 

The novel GPCR4 nucleic acid and protein, or fragments thereof, may further be useful 
in diagnostic applications, wherein the presence or amount of the nucleic acid or the protein 

25 are to be assessed. These materials are further useful in the generation of antibodies that bind 
immunospecificallv to the novel substances of the invention for use in therapeutic or 
diagnostic methods. This novel protein also has immense value in development of powerful 
assay system for functional analysis of various human disorders, which will help in 
understanding of pathology of the disease and development of new drug targets for various 

30 disorders 

GPCR5 

GPCR5 is an Olfactory Receptor ("OR"Vlike protein, wherein three alternative novel 
GPCR5 nucleic acids and encoded polypeptides are disclosed. 

The novel GPCR5a nucleic acid of 980 nucleotides (also referred to as AP001 1 12 Q 
35 is shown in Table 5 A. An ORF begins with an ATG initiation codon at nucleotides 26-28 and 
ends with a TGA codon at nucleotides 941-43. A putative untranslated region upstream from 
the initiation codon and downstream from the termination codon is underlined in Table 5A. 
and the start and stop codons are in bold letters. 
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Table 5A. GPCRSa Nucleotide Sequence (SEQ ID NO:13) 

AGCTTGAAGAGCAAACTGTGAGGAAA TGTCCAACACAAATGGC^GT^ 

CCCGGAACTCCAGTCTCTGCTTTTTGTGCTGTTTCTGGTTGTTTACCTCGTCACCCTGCTAGGCAACCTGGGCATGATAATGTT 
AATGAGACTGGACTCTCGCCTTCACACGCCCATGTACTTCTTCCTCACTAACTTAGCCTTTGTGGATTTGTGCTATACATCAAA 
TGCAACCCCGCAGATGTCGACTAATATCGTATCTGAGAAGACCATTTCCTTTGCTGGTTGCTTTACACAGTGCTACATTTTCAT 
TGCCCTTCTACTCACTGAGTTTTACATGCTGGCAG(^ATGGCCTATGACCGCTATGTGGCCATATATGACCCTCTGCGCTACAG 
TGTGT^AAACGTCCAGGAGAGTTTGCATCTGCTTGGCCACATTTCCCTATGTCTATGGCTTCTCAGATGGACTCTTCCAGGCCAT 
CCTGACCTTCCGCCTGACCTTCTGTAGATCCAATGTCATCAACCACTTCTACTGTGCTGACCCGCCGCTCATTAAGCTTTCTTG 
TTCTGATACTTATGTCAAAGAGCATGCCATGTTCATATCTGCTGGCTTCAACCTCTCCAGCTCCCTCACCATCGTCTTGGTGTC 
CTATGCCTTCATTCTTGCTGCCATCCTCCGGATCAAATCAGCAGAGGGAAGGCACAAGGCATTCTCCACCTGTGGTTCCCATAT 
GATGGCTGTCACCCTGTTTTATGGGACTCTCTTTTGCATGTATATAAGACCACCAACAGATAAGACTGTTGAGGAATCTAAAAT 
AATAGCTGTCTTTTACACCTTTGTGAGTCCGGTACTT^TCCATTGATCTACAGTCTGAGGAATAAAGATGTGAAGCAGGCCTT 
GAAGAATGTCCTGAGATGAAATATTGTCATGACCATGGTGATGCCTTTGTTTCCTA 



The GPCRSa protein encoded by SEP ID NO: 13 has 305 amino acid residues, and is 
presented using the one-letter code in Table SB. The SignalP. Psort and/or Hydropathy profile 
for GPCRSa predict that GPCRSa has a signal peptide and is likely to be localized at the 
plasma membrane with a certainty of 0.6000. The signalP shows a signal sequence is coded 
for in the first 44 amino acids. j _ e . m with a cleavage site at the dash in the sequence NLG-M3M. 
between amino acids 44 and 45, This is typical of this type of membrane protein. 

Table SB. Encoded GPCRSa protein sequence (SEQ ID NO:14). 

MSNTNGSAITEFILLGLTDCPELQSLLFVLFLVVYLVTL^ 

IVSEKTISFAGCFTQCYIFIALLLTEFYMIAAMAYDRYVAIYDPLRYSVKTSRRVCICIATFPYVYGFSDG 
RSNVINHFYCADPPLIKLSCSDTYVKEHAMFISAGFN^ 

TLFC^f^IRPPTDKTVEESKIIAVFYTFVSPVIlNPLIYSI»RNKDVKQAZ»KNVI»R 

The target GPCRSa sequence, above, was subjected an the exon linking process to 
confirm the sequence, as reported for GPCR2 and GPCR4. above. The resulting GPCRSb 
sequence (also referred to herein as AC0170103B1^ is reported below in Table SC . 

Table 5CGPCR5 Nucleotide Sequence (SEQ ID NO:15) 

AGCTTGAAGAGCAAACTGTCAGGAAA TGTCCAACACAAATGGCAGT 

CCCGGAACTCCAGTCTCTGCTTTrTGTGCTGTTTCTGGTTGTTTACCTCGTCACCCTGCTAGGCAACCTGGGCATGATAATGTT 
AATGAGACTGGACTCTCGCCTTCACACGCCCATGTACTTCTTCCTCACTAACTTAGCCTTTGTGGATTTGTGCTATACATCAAA 
TGCAACCCCGCAGATGTCGACTAATATCGTATCTGAGAAGACCATTTCCTTTGCTGGTTGCTTTACACAGTGCTACATTTTCAT 
TGCCCTTCTACTCACTGAGTTTTACATGCTGGCAGCAATGGCCTATGACCGCTATGTGGCCATATATGACCCTCTGCGCTACAG 
TGTGAAAACGTCCAGGAGAGTTTGCATCTGCTTGGCCACATTTCCCTATGTCTATGGCTTCTCAGATGGACTCTTCCAGGCCAT 
CCTGACCTTCCGCCTGACCTTCTGTAGATCCAGTGTCATCAACCACTTCTACTGTGCTGACCCGCCGCTCATTAAGCTTTCTTG 
TTCTGATACTTATGTCAAAGAGCATGCCATGTTCATATCTGCTGGCTTGAACCTCTCCAGCTCCCTCACCATCGTCTTGGTGTC 
CTATGCCTTCATTCTTGCTGCCATCCTCCGGATCAAATCAGCAGAGGGAAGGCACAAGGCATTCTCCACCTGTGGTTCCCATAT 
GATGGCTGTCACCCTGTTTTATGGGACTCTCTTTTGCATGTATATAAGACCACCAACAGATAAGACTGTTGAGGAATCTAAAAT 
AATAGCTGTCTTTTACACCTTTGTGAGTCCGGTACTTAATCCATTGATCTACAGTCTGAGGAATAAAGATGTGAAGCAGGCCTT 
GAAGAATGTCCTGAGATGAAATATTGTCATGACCATGGTGATGCCTTTGTTTCCTA 



The GPCRSb protein encoded by SEP ID NO: 15 has 305 amino acid residues and is 
presented using the one-letter code in Table 5D. The SignalP, Psort and/or Hydropathy 
profiles for GPCRSb are the same as for GPCRSa. 

Table 5D-Encoded GPCR5 protein (SEQ ID NO:16). 

MSNTNGSAITEFILLGLTDCPELQSLLFVLFLVVYLVTLLGN 
IVSEOTISFAGCFTQCYIFIALLLTEFYM1AAMAYDRW 
RSSVINHFYCADPPLIKLSCSDTYVKEHAMFISAGFNLSSSLTIVL^ 
TLFCMYIRPPTDKTVEESKIIAVFYTFVS PVLNPLIYSLRNKDVKQALKNVLR 

35 



WO 01/59113 PCT/US01/04404 

In an alternative embodime nt a novel GPCRSc nucleic acid of 1006 nucleotides (also 
referred to herein as CG50173-01) is shown in Table 5E. An ORF was identified beginning 
with an ATG initiation codon at nucleotides 83-85 and end ing with a TGA codon at 
5 nucleotides 998-1000. Putative untranslated regions, if anv. are found upstream from the 
initiation codon and downstream from the termination codon. 

Table 5E_GPCR5c Nucleotide Sequence (SEQ ID NO:17) 

AATTCAAATGAAGATTAAGATGGTATGTGCATTTGTTTATATTGGCTT^ 

GCCCAACACAAATGGCAGTGCAATCACAGAATTCATTTTACTTGGGCTCACAGATTGCCCGGAACTCGAGTCTCTGCTTTTTGT 
AQ GCTGTTTCTGGTTGTTTACCTCGTCACCCTGCTAGGCAACCTGGG^ 

GCCCATGTACTTCTTCCTCACTAACTTAGCCTTTGTGGATTTGTGCTATAC^TCAT^ATGCAACCCCGCAGATGTCGACTAATAT 

CGTATCTGAGAAGACCATTTCCTTTGCTGGTTGCTTTACACAGTGCTACATTTTCATTGCCCTTCTACT 

GCTGGCAGCAATGGCCTATGACCGCTATGTGGCCATATATGACCCT^ 

CTGCTTGGCCACATTTCCCTATGTCTATGGCTTCTCAGATGGACTCTTCCAGGCCATCCTGACCTTCCGCCTGACCTTCTGTAG 
15. ATCCAATGTCATCAACCACTTCTACTGTGCTGACCCGCCGCTCATTAAGCTTTCTTGTTCTGATACTTATGTCAAAGAGCATGC 
CATGTTCATATCTGCTGGCTTCAACCTCTCCAGCTCCCTCACCATCGTCTTGGTGTCCTATGCCTTCATTCTTGCT 
CCGGATCAAATCAGTAGAGGGAAGGCAC^VAGGCATTCTCCACCTGTGGTTCCCATATGATGGCTGTCACCCTGTTTTATGGGAC 
TCTCTTTTGC^TGTATATAAGACCACCAACAGATAAGACTGTTGAGGAATCTAAAATAATAGCTGTCTTTTACACCTTTGTGAG 
TCCGGTACTTAATCCATTGATCTAC^GTCTGAGGAATAAAGATGTGAAG^ 

20 

The GPCRSc protein encoded bv SEP ID NO: 17 has 305 amino acid residues and is 
presented using the one-letter code in Table 5F. The SignalP. Psort and/or Hydropathy 
profiles for GPCRSc are the same as for GPCR5a and GPCRSb. 

Table 5R-Encoded GPCRSc protein sequence (SEQ ID NO:18). 

25 

MPNTNGSAITEFILLGLTDCPELQSLLFVLFLVVYLVTLLGN^ 
IVSEKTISFAGCFTQCYIFIALLLTEFYMLAAMAYDRY 
RSNVINHFYCADPPLIKLSCSDTYVKEHAMFISAGFNLSSSLTIVIjVSY^ 
TLFCMYIRPPTDKTVEESKIIAVFYTFVSPVIiNPLIYSIiRNKDVKQGLKWLR 

30 GPCR5 variants differ at four nucleotide residues, namely GPCRSa and GPCRSb 

differ from GPCRSc at T29C. C714T and C921G. while GPCRSa and GPCRSc differ from 
GPCRSb at A537G. GPCR5 variants differ at four amino acid residues, namely GPCRSa and 
GPCRSb differ from GPCRSc at S2P. A230V and A299G. while GPCRSa and GPCRSc differ 
from GPCRSb at N171S. All numbering is in reference to GPCRSa. Unless specifically 

35 addressing GPCRSa or GPCRSb or GPCRSc. assume anv reference to GPCRS to encompass 
all variants. 

In a search of sequence databases, it was found, for example, that the nucleic acid 
sequence GPCRSa has 633 of 959 bases (66 %) identical to and 633 of 959 bases (66%) 
positive with a ri*jfr« galhi s species Olfactory Receptor clone (GENBANK-ID: X94742^> 
40 (SEP ID NO:5n (Table 5G\ The residue that differs between GPCRSa. GPCRSb and 
GPCRSc are highlighted in black and marked with the <q> symbol. 
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Table 5G.-BLASTN of GPCRSa against OR 2 (SEQ ID NO:51) 

>gb:GENBANK^ID:GGCOR2GJjN|acc:X94742 G* gallus cor2 DNA for olfactory receptor 2 



Gallvs gallus, 996 bp. 
Statistics for GPCRSa: 

Statistics for GPCRSc: 

Strand = Plus / Plus 



(SEQ ID NO: 51) 
Score = 1409 (211.4 bits), 
Identities = 633/959 (66%), 
Score = 1379 (206.9 bits), 
Identities = 623/944 (65%), 



Expect = 1.4e-57, P = 1.4e-57 
Positives - 633/959 (66%), 

Expect = 2.5e-56, P 2.5e-56 
Positives « 623/944 (65%) 



Query: 

Sbjct: 

Query: 

Sb j ct : 

Query: 

Sb j ct : 

Query: 

Sb j ct : 

Query: 

Sb j ct : 

Query: 

Sb j ct : 

Query: 

Sbjct: 

Query: 

Sb j ct : 

Query: 

Sb j ct : 

Query: 

Sb j ct : 

Query: 

Sb j ct : 

Query: 

Sbjct: 

Query : 

Sbjct: 

Query: 

Sbjct: 

Query: 

Sbjct: 



7 AAGAGCAAACTGTCA-G-GAA-ATGHCCAACACAAATGGCAGTGCAATCACAGAATTCAT 63 

II III! (Ill III III MM MM III I MM! I I II I I 
37 AACTGCAA-CTGTGTTGTGATGATGGCCAAGGGAAATCACAGCTCCATCACTGAATTTGT 95 

64 TTTACTTGGGCT-CACAGATTGCCCGGAACTCCAGTCTCTGCTTTTTGTGCTGTTTCTGG 122 

I MUM I t 1 II 1 1 Mill II 1 II III II I MM I 

96 GCT-CTTGGGATTCTCTGAAAAGAGGGCCATCCAGGCTGTTCTCTTTATGG-GCTTCTTG 153 
123 TTGTT— TACCTCGTCACCCTGCTAGGCAACCTGGGCATGATAATGTTAATGAGACTGGAC 181 

I I ! I II I I MM II M M M I II I II M II I II I I I M M I I II I I 

154 CTGATCTAC€TGATCACTCTGCTAGGCAATGTGGGCATGATCACATTGATCAGGCTGGAC 213 
182 TCTCGCCTXCACACGCCCATGTACTTCTTCCTCACTAACTTAGCCTTTGTGGATTTGTGC 241 

M I I M M M M I I II M 11 I II M II I I I Ml MM I II I I II 1 

214 TCCCGGCTTCACACCCCTATGTACTTCTTCCTGAGCAGCTTGTCCTTCCTCGATATCTGC 273 

242 TATACATC-A-AATGCAACCC-CGCA-GATGTC-GACTAATATC-GTATCTGAGAAGACC 295 

Ml 1 II 1 Ml M MM I I M 111 1 1 I Ml MM I 
274 TATTCCTCCACAAT— CACTCCTCGAGTGCTCTCAGACC — TCCCAGCATCACAGAAAGTC 330 

296 ATTTCCTTTGCTGGT'XGCTTTACACAGTGCTACATTTTCATTGCCCTT-CrACTCACTGA 354 

II I M I II! Ill I 1 I II M II II! M I II I II II I M 

331 ATTTCCCACTCTGCATGCCTGGCACAGTTTTATTTCTACGCTGTCTTTGCCAC— CACAGA 389 
355 GTTTTACATGCTGGCAGCAATGGCCTATGACCGCTATGTGGCCATATATGACCCTCTGCG 414 

II M 1 llll llllllll MIMIMIM IMMMI I M I M I II 

390 GTGCTATCTTTTGGCCGCAATGGCATATGACCGCTACGTGGCCATCTGCAGCCCTCTGCT 449 

415 CTACAGTGTGAAA— ACGTCCAGGAGAGTTTGCAT-CTGCTTG — GCCACATT-TCCCTAT 4 69 

Ml II I I MUM IMMMI I Mill III I I (II I 

450 CTAT-GTCTTCTCCATGTCCAGCAGAGTTTGTGTGCTGCTGGTTGCTGGCTCATACCT-T 507 

470 GTCTATGGCTTCTCAGATGG— ACTCTTCCAGGCCATCCTGAC— CTTCCGCCTGACCTTCT 527 

III II M l I Ml M Mil 1 11 llllllll M II II 

508 GTCGG-GG-TTGTGA— ATGCCACCATTC-ACACAGGGCTTGCACTGCAGC— TGTCCTTCT 562 

o 

528 GTAGATCCAStGTCATCAACCACTTCTACTGTG-CTGACCCGCCGCTCATTAAGCTTTCT 586 

II 1 MM M1MII MIMMMMM I I Ml MUM I I II 111 

563 GTGGTCCCAACATCATCAATCACTTCTACTGTGACGGTCCC— CCGCTC-T-ACGCCATCT 619 



587 



620 



643 



679 



TGTTCTGATACTT-ATGTCAAA-GAGCATGCCATGTTCATATCTGCT-GGCTTCAACCT- 642 

Ml IN | I M Ml III M II I I M I I M II I M I I 
CGTGCACAGACCCCACCACCAACGAGATTGCGATATTTCT-TGTGGTTGGCTTCAACATG 67 8 



CTCCAGCTCCCTCACCATCGTCTTGGTGTCCTATGCCTTCATTCTTGCT 

II I I 1 M I I I II 11 I M I II 1 II II 1 M 1 I 
CTC-ATCACCAGCGTGACCATCTTCATCTCCTACACCTACATCCT 



GCCATCCTCC 701 
11 II II I 
GTTCGCTGTCCTCA 736 



7 02 ggat-caaatcagBag-agggaaggcacaaggcattctccacctgtggttcccatatgat 759 
' I I I I II I UN I M I II III! I I I II I I M I I I 1 II II I I I 

737 GGATGCACA-CAGCTGCAGGCAAA-CGCAAAACCTTCTCCACGTGTGCGTCCCACCTGGC 794 

760 GGCTGTCACCCTGTTTTATGGGACTCT-CTT-TTGCATGTATATAAGACC-ACCAACAGA 816 

I IMMMI II MM llll II II MIMI I 1 II I I Ml 
7 95 CACCGTCACCCTATTCTATGC — CTCTGCTGGTTCCATGTACTCACGGCCCAGCTCCAGG 852 



817 



853 



TAAGACT— GTTGAGGAATCTAAAATAATAGCTGTCTTTTACACCTTTGTGAGTCCGGTAC 

I | | I I I M I llll M MIMI I llll M 11 

CACTCCCAGGACCTGGA— C— AAGGTGGCCTCTGTGTTCTACACCATGGTGACCCCCATGC 

37 
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o 

Query: 87 6 TTAATCCATTGATCTACAGTCTGAGGAATAAAGATGTGAAGCAGGQCTTGAAGAATGTCC 935 

Mil! 1 MINIM 11 M I 11 I 1 II II 111 1 I H Mill 
Sbjct: 911 TGAACCCCCTCATCTACAGCCTGAGGAACCAGGAGGTAAAGGATGTTTTAGGGAAAGTGA 970 

Query; 936 TGAGATGAAATATTGTCA-TGACCA 959 

III I II 1 I I I I 1 I I I I 
Sbjct: 971 TGGGGAGGAAGAGTGTCTCTGACAA 995 

The full amino acid sequence of the protein of GPCRSa has 160 of 301 amino acid 
residues (53 %) identical to. and 215 of 301 residues (11%) positive with, the 313 amino acid 
OR93GIB from H ylcbates fa r fr*nr: SPTREMBL-ACC: 077758) (SEP ID NO:43^ (Table 
5HV The residue that differs between GPCRSa. GPCRSb and GPCR5c are highlighted in 
black and marked with the (o"> symbol. 

Table 5H.-BLASTX of GPCRSa against OR93GIB 

>ptnr:SPTREMBL-ACC:077758 OLFACTORY RECEPTOR OR93GIB - Hylobates lar (Common 
gibbon), 313 aa. (SEQ ID NO:43) 

Score » 803 (282.7 bits), Expect = 4.2e-79, P = 4.2e-79 
Identities « 160/301 (53%), Positives - 215/301 (71%), Frame «= +2 
o 

Query: 26 M^TNGSAITEFILLGLTDCPELQSLLEVLFLVVYLVTLLGNLGMIMLMRLDSRLHTPMY 205 

i+i i + +i 1 1 1 n i+n ii +m »++++ it 1 1 i + i + i+i i n 1 1 1 1 1 

Sbjct: 1 MANENYTKVTEFIFTGIiNYNPQLQVFLFLLFLTH^ISWGNFGMIVLIRMDSRLHTPMY 60 _ 

Query: 206 FFLTNLAFVDLCYT SNAT PQMSTNI - VSEKT I S FAGCFTQCYI FI ALLLTEFYMLAAMAY 382 

II + I I I + +1 + 1 1+ I I 111 M I + i +1 ++1I + MI 

Sbjct: 61 FFLSHLSFVDICFSSVVSPKMLTDFFVKRKAISFLGCALQQWFFGFFVAAECFLLASMAY 120 

o 

Query: 383 DRYVAIYDPLRYSVKTSRRVCICLATFPYVYGFSDGLFQAILTFRLTFCRSEgvINHFYCA 562 

n i ii i +i i 1 1 1 i + i+i ii ii i i + + in ii 1 1 1 1 1 i + i 

Sbjct: 121 DRYVMOTPLLYSVFMSQRLCIQLVVGPYVIGIiblNTMTHTTNAFRLPFCGLNVINHFFCD 180 

Query: 563 DPPLIKLSCSDTYVKEHAMFISAG-FNLSSSLTIVLVSYAFILAAILRIKSgSEGRHKAFS 739 

11+ I l + ll ++ l + ll II + I III l + H +N IIMI + ll + ll I II 
Sbjct: 181 MS PLLSLVCADTRLNKLAVFIMAGAVGVFSGLT I -LI SYI YILMAILRIRSADGRCKTFS 239 

Query: 7 40 TCGSHMMAVTLFYGTLFCMYIRPPTDB?TVEESKIIAVFYTFVSPVLNPLIYSI*RNKDVKQ 919 

II 11+ II + Mill +1 + 11 +++1+++IIII I l + l II I I i I I I 1 I + I I 

Sbjct: 240 TCSSHLTAVFILYGTLFFIYVRPSASFPLDLNKWSVFYTAVIPMLNPLIYSLRNKEVKD 299 
o 

Query: 920 gL 925 
1 + 

Sbjct: 300 AI 301 

The GPCRSa amino acid has 154 of 306 ammo ac id residues (55%) identical to. and 
199 of 306 residues (64%) positive with, the 309 amino acid M72 fromj fe musculus 
(GENBANK-ID:AAG09870.1 > > (SEP ID NO:53^ (Table 5D. The residue that differs between 
GPCRSa, GPCR5b and GPCRSc are highlighted in black and marked with the (o) symbol. 

Table 5I-BLASTX of GPCRSa against M72 

>gb|AAG09780.1|AF247656_l (AF247656) odorant receptor M72 [Mvs musculus] 
(SEQ ID NO: 53) Length = 309 
Score = 294 bits (752), Expect ^ le-78 

Identities - 161/306 (53%), Positives = 206/306 (68%), Gaps = 2/306 (0%) 
o 

Query: 1 I^NTNGSAITEFILXjGLTDCPELQSLLFVLFLVVYLVTLLGNLGMIMLMRLDSRIiHTPMY 60 

1+ I I +1 I II I I I 1+ I 1 1 I I II I III I I I I I I 1+ l + l + l INN 
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Sbjct: 1 MAAENQSTVTEFILRGLTNRPELQLPLLLLFLGIYIVTMVGNLGMITLIGLNSQLHTPMY 60 
Query: 61 FFLTNIAFVDLC^TSNATPQMS™ 119 

111+11+ lllll+i ll+l I II++ 11+ II +1 11+ ++ I 111 111 

Sbjct: 61 FFLSNLSLVDLCYSSVITPKMLINFVSQRNLISYVGCMSQLYFFLVFVIAECYMLTVMAY 120 

O 

Query: 120 DRYVAI YDPLRY S VKTSRRVCI CI*AT FPYVYGFS DGLFQAII/F FRLT FCRS0VINHFYCA 17 9 

1 1 1 I I I 1 I 1++ I +1 I III + I +1 +1 ++I + I++I 

Sbjct: 121 DRYVAI CQPLLYNIIMSPALCSLIiVVFVYAMGLIGSTIETSLMLKLNYCE-DLISHYFCD 179 

o 

Query: 180 DPPLIKLSCSDTYVKEHAMFISAGFNLSSSLTIVLVSYAFILAAILRIKSgEGRHKAFST 239 

i i+n 1 1 1 1 1 i i+i 1 1 1 1+ + ii+i 1 1 1 1 1++1 mi i in 1 1 1 1 1 

Sbjct: 180 ILPLMKLSCSSTYDIEMAVFFLAGFNIIVTSLTVLISYAFILSSILRISSNEGRSKAFST 239 

Query: 240 CGSHMMAVTLFYGTLFCMYIRPPTDKTVEES 299 

1 II II 1111+ M++I I ++ + ++IIII 1 1+ 1 1 I 1 I I I I I l + l I I 
Sbjct: 240 CSSHFAAVGLFYGSTAFMYLKPSTASSLAQEOTASVFYTTVIPMFNPLIYSLRNKEVKTA 299 

Query: 300 LKNVLR 305 

1 1 I 
Sbjct: 300 LDKTLR 305 

The GPCRSa amino acid has 148 of 301 amino acid residues (49%^ identical to. and 
198 of 301 residues (65%) positive with, the 308 amino acid K42 from m us musculus 
(GENBANK-ro:AAG39876.n (SEP ID NO:53) (Table 5JV The residue that differs between 
GPCRSa. GPCRSb and GPCRSc are highlighted in black and marked with the (o) symbol. 

Table 5J-BLASTX of GPCRSa against K42 

>gblAAG39876.1|AF282291_l (AF282291) odorant receptor K42 [Mus musculvsl 
(SEQ ID NO: 53) Length = 308 
Score - 293 bits (751) , Expect =* le-78 

Identities - 153/301 (51%), Positives = 203/301 (67%), Gaps = 1/301 (0%) 

Query: 5 NGSAITEFILIX3LTDCPELQSLLEVIjFLWYLVTLLGNLGMIML(MRLDSRLHTPMYFFLT 64 

I + Ml MM 1 I 1M IMMI + 1++ I + M + MI + M + 

Sbjct: 2 NHSSVTDFXIiEGLTKRPELQLPLFLLFLGIHVITWGNLGMIIiLINISSQLHSPMYYFLS 61 

Query: 65 NIAFVDI^Y^SNATPQMSTNIVSEK-TISFAGCFTQCYIFIALLLTEFYMLAAMAYDRYV 123 

M + l I I I MM 1 M I 1+ 1 ++| | + | MMMM 
Sbjct: 62 HLS FI DLC YS S VIT PKMLVNFVCAKNT I S FKECMTQL YFFLLLAI SEG YLLTAMAYDRYV 121 

o 

Query: 124 AIYDPI^YSVKTSRRVCICLATFPYVYGFSDGLFQAILTFRLTFCRSg|VINHFYCADPPL 183 

M II 1+ I +1 I + III l + M I++I I I 

Sbjct: 122 AICSPLLYNTVMSHKVCSIMMAVVYSLGFFGATVHTTRMTMLSFCGSHIIRHYFCDILPL 181 

O 

Query: 184 IKLSCSDTYVKEHAMFISAGFNLSSSLTIVLVSYAFIIiAAILRIKS^GRHKAFSTCGSH 243 

+ I 11 I I++ I +11 II + I++1 Mill +1 I I l + l 111 III II II 

Sbjct: 182 LTLSCSSTHINEVLLFIIGGVNTIiAPTLAVIISYAFILTSILRIRSNEGRSKAFGTCSSH 241 

O 

Query: 244 MMAVTLFYGTLFCMYIRPPTDKTVEESKIIAVFYTFVSPVLNPLIYSLRNKDVK^LBCNV 303 

+ ||| +| + |++ 1 | +||+ +1+ I++MM I l + l I 1 I M I I I M I II III + 
Sbjct: 242 IMAVGIFFGSITFMYFKPPSSNNMEQEPCVSSVFYTTVIPMLNPLIYSLRNKDVKTALKECM 301 

Query: 304 L 304 
+ 

Sbjct: 302 V 302 

The GPCRSb amino acid sequence has 153 of 306 amino acid residues (50%) identical 

to. and 198 of 306 residues (64%) positive with, the 309 amino acid M71 from ^ us muS culus 

(GENBA3S[K-IP:AAG29379.n (SEP ID NO:54) (Table SKV The residue that differs between 

GPCRSa. GPCRSb and GPCRSc are highlighted in black and marked with the (6) symbol. 
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Table 5K. BLASTX of GPCRSb against M71 

odorant receptor M71 [Mus musculus] 



206/306 (67%), Gaps = 2/306 (0%) 



>gb|AAG29379.1|AF281061_l (AF281061) 
(SEQ ID NO: 54) Length « 309 

Score = 290 bits (743), Expect - le-77 

Identities = 161/306 (53%), Positives 
o 

Query : 1 M§NTNGSAITEFILLGLTDCPELQSLLFVLFLVVYLOTI^ 

|+ i I +| II i I I I 1+ | | | | Mill IN I I I I I I 1+ l + l + l Mill 
Sbjct: 1 MTAENQSTVTEFILGGLTNRPELQLPLFLLFLGIYWTMVGNLGMITLIGLNSQLHTPMY 60 



60 



119 



120 



Query: 61 FFLTNLAFVDLCYTSNAT PQMSTNIVSEKT— I SFAGCFTQCYIFIALLLTEFYMLAAMAY 

MI+II+ niii+i ii+r i n++ ii+ i! +i ii+ ++ i iii iii 

Sb j ct : 61 FFLSNLSLVDLCYSSVITPKMLINFVSQRNLISYVGCMSQLYFFLVFVIAECYMLTVMAY 

o 

±± Query: 120 DRYVAI YDPLRYS VKT SRRVCI CLAT FPYVYGFS DGLFQAI LT FRLTFCRS@VINHFYCA 179 
I I I I I I I I I++ I +1 I I I I + I +1+1 +I + I++I 

Sbjct: 121 DRYVAI CQPLLYNIIMSPALCSLLVAFVYAVGLIGSAIETGLMLKLNYCED-LISHYFCD 17 9 

O 

DPPLIKLSCS DT YVKEHAMFI SAG FNLS S S LT I VLVS YAFI LAAILRIKSgEGRHKAFST 239 
ll + lllll II 1 l + l 1H++ + I I + II I I I I ++ 1 1 I 1 I I t I Mill 
Sbjct: 180 ILPLMKLSCSSTYDVEMAVFFLAGFDIIVTSLTVLISYAFILSSILRISSNEGRSKAFST 239 

o 

Query : 240 CGSHMMAVTLFYGTLFCKYIRPPTDKTVEESKIIAVFYTE*VSPVLNPLIYSLRNKDVKC^ 
III || MM+ II++I I ++ + ++MII I 1+ MIMIIIil + ll I 
Sbjct: 240 CS SHFAAVGLFYGSTAFMYLKPSTASSIAQEWASVFYTWIPMFN 



Query: 180 



299 



299 



Query: 300 LKNVLR 305 
1 I I 

Sbjct: 300 LDKTLR 305 



A multiple sequence alignment is given in Table 5L, with GPCRSa being shown on 
line 1. in a ClustalW analysis comparing GPCR5a with related protein sequences. 
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2. 
3. 
4. 



GPCRSa 
HtJMAN_OLF 
GIBBON_0LF 
RAT OLF 



GPCRSa 
HUMAN_OLF 
GIBBON__0LF 
RAT_OLF 

GPCRSa 
HUMAN_ OLF 
GIBBON__0LF 
RATJ3LF 

GPCRSa 
HUMAN_ OLF 
GIBBON_0LF 
RAT_OLF 

GPCRSa 
HUMAN_OLF 
GIBBON_0LF 
RAT_OLF 

GPCR5a 



GMIBLIR^DSRLHTP 



Table ^.-Information for the ClustalW proteins: 

Novel Human_OLF, GPCRSa, SEQ ID NO: 14 

Homo sapiens OLF, SWISSPROT-Acc # Q13606, SEQ ID NO: 33 

Hylobates lar (Common Gibbon) OLF r S PTREMBL— Acc # 077758 r SEQ ID NO: 43 
Rattus norveglcus OLF, SPTREMBL-Acc # Q63394, SEQ ID NO: 55 

o 

— qpSfrl^S AlbibiaMigl LT B^ 
MEFTDRgB^l A^aai^*Md FPT igg5nSl lvp^ 
— [fflAiaEiTOTK BSgaignFT^ ^ 

— taiavAiaEs i sR{3SS^ FS B33 v ^ LP Si vv Si vs B XI jS :i: FBSMMimvsi 

j^BSDlBBKgJ^FI^EN|sffiYY^^^ESEfCTFADar-"- P, ~" 
rcragM SH igagTO lISFSlgtVVSlglK iSii^ DFFVKE^^ 

o 

TfflvE^GiBMRHi^sBLG{^^ 

I^HQ^RgLH^AACWI Sg§SBgVLQSQinrTLQMj|L^HKEVDggg 



MYFFLBNLSFVDLCY 



LMYFFLHNLSffilDLCYT 



YDRYVAI 



AYDRYVAICNPLLY 



Y DRYVAI CNPLLYSV 



PLSJYSVl 



ALgBFL 



ECFLLA 



TECFLLI 



BADf3gll |gif^! sCTgYVKigHSMglS^FN!iS SgL^JJvEESiiMS^^IMSK^SSSHS^Q 
^L f33roRfiF^ T { gl ^ I^ 

pF.vp A^*^IM«MiTO'aA ^AEFiraFI S VQFLLQPVQLSE^SSVQSvi^E 



STCGSHMAVTfflFYGTLF 



STCSSHLT 



PELNPLIYSLRNK 



SVFYTI 


a 


IPjJfLNPLIYSLRNK 


SVFYTg 


IVIPjJjLNPLIYSLRNK 



CMglggPT DKTVEE Sjgfc &BliSFffl Sl 

Sg0IY^^Lgl0S|2|SYLY@PNTDl33lJ 
S i5Rfiff^ FI LggOTfro iBBv[5igSAS FPLSIlN&WE ======- — 

G l»M4eUH i vTOv t .[aTOWA i ymBSloBp s p sBkBrg13mv@iB3gHi tBmBSEBBtE53eeH3 

o 
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HUMAN__OLF BBRE KBnRj SKVDSS- 
GIBBON_0LF ES I HSTVTQRKFCKA 
RAT__OLF GgFjggLMKRIILIGK 

5 The presence of identifiable domains in GPCRS was determined bv searches using 

algorithms s uch as PROSITE, Blocks, Pfam. ProDomain. Prints and then determining the 
Interpro number bv crossing the domain match (or numbers') using the Ihterpro website 
(http:www.ebi.ac.uk/interpro/). The results indicate that this protein contains the following 
protein domains (as defined bv Interpret at the indicated positions: domain name 7tm 1 
10 dnterPro") 7 transmembrane receptor (rhodopsin family) at amino acid positions 41 to 289. 
This indicates that the sequence of GPCRS has properties similar to those of other proteins 
known to contain this/these domain(s) and similar to the properties of these domains. 

DOMAIN results for GPCRS a were collected from the Conserved Domain Database 
(CDD) with Reverse Position Specific BLAST. This BLAST samples domains found in the 
Smart and Pfam collections. The results are listed in Table 5M with the statistics and domain 
description. Residues 1-180 (SEP ID NO:29) and residues 313-377 (SEP ID NO:37) of 7tm 1 
are aliened with GPCR4 in Table 4P. The residue that differs between GPCRSa. GPCRSb 
and GPCRSc are highlighted in black and marked with the (6) symbol. 
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Table 5M-DOMAIN results for GPCRSa. 

Sbjct: 7 transmembrane receptor (rhodopsin family) fragment (SEQ ID NO: 29) 
gnl IPfamlpf amOOOOl, 7tm_l, 7 transmembrane receptor (rhodopsin family), 377 aa 
Statistics for GPCRSa : Score » 92.8 bits (229) , Expect « 2e-20 
Statistics for GPCRSb: Score = 92.8 bits (229) , Expect « 2e-20 

Query: 41 GNLGMIMLMRLDSRLHTPMYFFLTNLAFVDLCYTSNATPQM 99 
Sbj ct : 1 GNVLVCMAVSREKALQTTT1TYLIVS1AVADLLVAT 60 
**- . * - . . * * . . .** ★* - * : * * * * 

Query: 100 CY I FI ALLLTE FYMLAAMAYDRYVAI YDPLRY S — VKT SRRVCI CLAT FPYVYGFS DGLFQ 158 
Sbj ct : 61 VTLDVMMCTAS ILNLCAI S I DRYTAVAMPMLYNTRYSSKRRVTVMIAI VWVLSFTI SCPM 120 
: : : * *:: *** *■ *• *• :*:* : ;* *: 

o 

Query: 159 AILTFRLTFCRS^INHFYCADPPLIKLSCSDTYVKEHAMFISAGFNLSSSLTIVLVSYA 218 

Sbjct: 121 LFGLNNTDQN ECIIANPAFWYSSIVSFYV — PFIVTLLVYI 160 

* * . . * . * 

o 

Query: 219 FIL-AAILRIKSgEGRHKAF 237 

Sbjct: 161 KIYIVI*RRRRKRVNTKRSSR 180 
* * *• • » 

Sbjct: 7 transmembrane receptor (rhodopsin family) fragment (SEQ ID NO: 37) 
gnl| Pf amlpfaiaOOOOl, 7tm_l, 7 transmembrane receptor (rhodopsin family), 377 aa 
Statistics for GPCRSa: Score = 35.8 bits (81), Expect = 0.003 
Statistics for GPCRSb: Score = 35.8 bits (81), Expect « 0.003 
o 

Query : 226 RIKSSEGRHKAFSTCGSHMI^VTLFYGTLFCMYIRP-PTDKTVEESKIIAVFYTFVSPVL 284 
Sbjct: 313 KLSQQKEKKATQMLAIVLGVFIICWLPFFITHILNIHCDCNIPPVLYSAFTWLGYVNSAV 372 

• * ■ mm m * « • + « • 

Query: 285 NPLIY 289 
Sbjct: 373 NPIIY 377 
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GPCR5 is expressed in at least the following tissues: Apical microvilli of the retinal 
pigment epithelium, arterial (aortic), basal forebra i*Ti 1 brain 7 Burkitt lymphoma cell linea 1 
corpus callosum. cardiac (atria and ventricle"), caudate nucleus. CNS and peripheral tissue. 
5 cerebellum, cerebral cortex, colon, cortical neurogenic cells, endothelial (coronary artery and 
umbilical vein) cells, palate epithelia. eve, neonatal eve, frontal cortex, fetal hematopoietic 
cells, heart, hippocampus, hypothalamus, leukocytes, liver, fetal liver. lung T lung lymphoma 
cell lines, fetal lymphoid tissue, adult lymphoid tissue. Those that express MHC II and ID 
nervous, medulla, subthalamic nucleus, ovary, pancreas, pituitary, placenta, pons, prostate. 
10 putamen. serum, skeletal muscle, small intestine, smooth muscle (coronary artery in aortic) 
spinal cord, spleen, stomach, taste receptor cells of the tongue, testis, thalamus, and thymus 
tissue. This information was derived by determining the tissue sources of the sequences that 
were included in the invention including but not limited to Public EST sources. Literature 
sources, and/or RACE sources. 

In the following positions, one or more consensus positions of GPCR5 have been 
identified as single nucleotide polymorphisms ("SNPs"V As shown in Table 5N. "Depth" ^ 
represents the number of clones covering the region of the SNP. The Putative Allele 
Frequency (Putative Allele Freq.) is the fraction of all the clones containing the SNP. A dash 
("-"). when shown, means that a base is not present. The sign ">" means "is changed to". 



Table 5N: GPCR5 Single Nucleotide Polymorphisms 



Consensus Position 


Depth 


Change 


Putative Allele Freq 


82 


23 


T> A 


0.478 


587 


30 


T>C 


0.067 


597 


32 


G> A 


0.375 



The protein similarity information, expression pattern, and map location for the 
GPCR5 protein and nucleic acid disclosed herein suggest that GPCR5 may have important 
structural and/or physiological functions characteristic of the Olfactory Receptor family and 

25 the GPCR family. Therefore, the nucleic acids and proteins of the invention are useful in 

potential diagnostic and therapeutic applications and as a research tool. These include serving 
as a specific or selective nucleic acid or protein diagnostic and/or prognostic marker, wherein 
the presence or amount of the nucleic acid or the protein are to be assessed, as well as potential 
therapeutic applications such as the following: (i) a protein therapeutic, (if) a small molecule 

30 drug target. (Hi) an antibody target (therapeutic, diagnostic, drug targeting/cvtotoxic antibody*. 
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(iv) a nucleic acid useful in gene therapy ( gene deliverv/gene ablation), and (v) a c omposition 

promoting tissue regeneration in vitro and in vivo (vi) biological d efense weapon. 

The nucleic acids and proteins of the invention are useful in potential diagno stic and 

therapeutic applications implicated in various GPCR- or OR-related diseases and disorders 

described below and/or other pathologies. For example, the compositions of the present 

invention will have efficacy for treatment of patients suffering from: developmental diseases, 

MHCn and m diseases (immune diseases). Taste and scent detectabilitv Disorders, Buriritt's 

lymphoma, Corticoneurogenic disease. Signal Transduction pathway disorders. Retinal 

diseases including those involving photoreception. Cell Growth rate disorders: Cell Shap e 

disorders. Feeding disordersxontrol of feeding; potential obesity due to over-eating; potential 

disorders due to starvation (Tack of apetiteV non insnlin- dependent diabetes mellitus 

(NIDDM1 V bacterial, fungal, protozoal and viral infections (particularly infections caused by 

HTV-1 or HIV-2V pain, cancer (including but not limited to neoplasm: adenocarcinoma; 

lymphoma: prostate cancer; uterus cancer), anorexia, bulimia, asthma, Park inson's disease, 

acute heart failure, hypotension, hypertension, urinary retention, osteoporosis, Crohn 's disease; 

multiple sclerosis: Albright Hereditary Ostoeodvstrophv, angina pectoris, myocardial 

infarction, ulcers, asthma, allergies, benign prostatic hypertrophy, and psychotic and 

neurological disorders, including anxiety, schizophrenia, manic depression, delirium. 

dementia, severe mental retardation. Dentatorubro-pallidoluvsian atrophy (DRPLA1 

Hvpophosphatemic rickets, autosomal dominant (2) Acrocallosal syndrome and dyskinesias. 

such as Huntington's disease or Gilles de la Tourette syndrome and/or other pathologies and 

disorders of the like. The polypeptides can be used as immunogens to produce antibodies 

specific for the invention, and as vaccines. Thev can also be used to screen for potential 

agonist and antagonist compounds. For example, a cDNA encoding GPCR5 may be useful in 

gene therapy, and GPCR5 may be useful when administered to a subject in need thereof. By 

way of nonlimiting example, the compositions of the present invention will have efficacy for 

treatment of patients suffering from bacterial, fungal, protozoal and viral infections 

(particularly infections caused by HIV-1 or HIV-2V pain, cancer (including but not limited to 

Neoplasm: adenocarcinoma: lymphoma: prostate cancer; uterus cancert. anor exia, bulimia, 

asthma. Parkinson's disease, acute heart failure, hypotension, hypertension, ur inary retention. 

osteoporosis, Crohn's disease; multiple sclerosis: and Treatment of Albright Hereditary 

Ostoeodvstrophv- angina pectoris, myocardial infarction, ulcers, asthma, allergies, benign 

prostatic hypertrophy, and psychotic and neurological disorders, including anxiety. 

schizophrenia, manic depression, delirium, dementia, severe mental retardation and 
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dyskinesias, such as Huntington's disease or Gilles de la Tourette syndrome and/or other 

pathologies and disorders. The novel nucleic acid encodi n g GPCRS. and the GPCR5 protein 

of the invention, or fragments thereof, may further be useful in diagnostic applications. 

wherein the presence or amount of the nucleic acid or the protein are to be assessed. These 

materials are further useful in the generation of antibodies that bind immunospecificallv to the 

novel substances of the invention for use in therapeutic or diagnostic methods and other 

diseases, disorders and conditions of the like. Other GPCR-related diseases and disorders are 

contemplated. 

These materials are further useful in the generation of antibodies that bind 
immunospecificallv to the novel substances of the invention for use in therapeutic or 
diagnostic methods. These antibodies may be generated according to methods known in the 
art, using prediction from hvdrophobicitv charts, as described in the "Anti-GPCRX 
Antibodies" section below. In one embodiment, a contemplated epitope of GPCRSc would be 
from amino acid 10 to 50. In another embodiment, a contemplated epitope of GPCR5c would 
be from amino acid 35 to 45. In vet another embodiment, a contemplated epitope of GPCRSc 
would be from amino acid 80 to 120. In vet another embodiment, a contemplated epitope of 
GPCR5c would be from amino acid 135 to 160. In vet another embodiment, a contemplated 
epitope of GPCRSc would be from amino acid 205 to 235. In vet another embodiment, a 
contemplated epitope of GPCRSc would be from amino acid 245 to 260. In yetanother^ ^ „, 
embodiment, a contemplated epitope of GPCRSc would be from amino acid 275 to 290. 

GPCR6 

The novel nucleic acid of 1050 nucleotides GPCR6 (also designated AP001 1 12 D"> 
encoding a novel Olfactory Receptor-like protein is shown in Table 6A. An ORF was 
identified beginning with an ATG initiation codon at nucleotides 53-55 and ending with a 
TAA codon at nucleotides 1007-1009. A putative untranslated region upstream from the 
initiation codon and downstream from the termination codon is underlined in Table 6A. and 
the start and stop codons are in bold letters. 

Table 6A GPCR6 Nucleotide Sequence (SEQ ID NO:19) 

TGTAATGGACTTCTCATTCACCTTGATTTATTTTCATCCATTTAAGTGAAAAA TGTTGGTACCTAAGAAAATGGTTAGAGGAAA 
TTCTACTTTGGTGACGGAATTTATTCTCTTGGGATTAAAGGATCTTCCAGAGCTTCAGCCCATCCTCTTTGTACTGTTCCTGCT 
AATCTACCTGATCACTGTCGGGGGGAACCTTGGGATGTTGGTGTTGATCAGGATAGATTCACGCCTCCACAGCCCCATGTATTT 
CTTTCTTGCTAGTTTGTCCTGCTTGGATTTGTATTACTCCACTAATGTGACTCCCAAGATGTTGGTGAACTTCTTCTCAGACAA 
GAAAGCCATTTCCTATGCTGCTTGTTTAGTCCAGTGCTATTTTTTCATTGCTGTGGTGATTACTGAATATTATATGCTAGCTGT 
AATGGCCTATGATAGGTATGTGGCCATCTGTAACCCTTTGCTTTACAGCAGCAAGATGTCCAAAGGGCTCTGTATTCGCCTGAT 
TGCTGGTCCATATGTCTATGGGTTTCTTAGTGGACTGATGGAAACCATGTGGACATACCACTTGACCTTCTGTGGCTCCAATAT 
CATTAATCACTTCTACTGTGCTGACCCACCCCTCATCCGACTTTCCTGCTCTGACACTTTCATTAAGGAAACATCCATGTTTGT 
GGTAGCATG^TTAACCTCTCCAGCTCCCTCATCATAATC^ 

TTCTGCTGAAAGTAGGCGCAAAGCGTTCTCCACCTGCGGGTCCCACCTGGTGGCAGTGACTGTGTTTTATGGAACCCTGTTCTG 
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CATGTACGTTAGACCTCCCACGGACAGGTCAGTGGAACAGTCCAAAGTCATTGCTGTTTTCTACACTTTTGTAAGCCCTATGTT 
GAACCCCATCATCTATAGTTTGAGGAACAAGGATGTGAAACAAGCTTTTTGGAAACTGATCAGAAGAAACGTGCTTTTGAAGTA 
AAAT CAGTGTATCTTT ATT AGTCAAATAAAAAAATCTTT CTA 

T - sequence change from A to T to correct a stop codon. 

The GPCR6 protein encoded by SEP ID NO: 19 has 318 amino acid residues and is 
presented using the one-letter code in Table 6B. 

Table 6B. Encoded GPCR6 protein sequence (SEQ ID NO:20). 

MLVPKKMVRGNSTLVTEFILLGLKDLPELQPIL 

PKMLVNFFSDKKAISYAACLVQCYFFIAVVITEYYMLAV^ 

TYHLTFCGSNIINHFYCADPPLIRLSCSDTFIKETSMFWACF 

AVTVFYGTLFCMYVRPPT DRS VEQSKVIAVFYT FVS PMLN P 1 1 YS LRNKDVKQAFWKLIRRNVLIiK 

In a search of sequence databases, it was found, for example, that the GPCR6 nucleic 
acid sequence has 621 of 939 bases (66 %) identical to a and 621 of 939 bases (66%) positive 
with Qaifr* S aiJ u - s pecies Olfactory Receptor 2 f GENB ANK-ID : X94742^> (Table 6CY 

Table 6C. BLASTN of GPCR6 against OR2 (SEQ ID NO:51) 

>gb:GENBANK-ID:GGCOR2GEN|acc:X94742 G. gallus cor2 DNA for olfactory receptor 2 
Gallus gallus, (SEQ ID NO: 51) 996 bp. 

Score = 1539 (230.9 bits), Expect = 1.8e-63, P = 1.8e-63 

Identities = 621/939 (66%), Positives = 621/939 (66%), Strand = Plus / Plus 



Query: 
Sb j ct : 
Query: 
Sb j ct : 
Query: 
Sbjct: 
Query: 
Sb j ct : 
Query : 
Sb j ct : 
Query : 
Sbjct: 
Query : 
Sbjct: 
Query : 
Sb j ct : 
Query : 
Sb j ct : 



67 GAAAATGGTTAGAGGAAATTCTACTTTGGTGACGGAATTTATTCTCTTGGGATTAAAGGA 
]) )||| | ] 1 | I I I ) 1 ill I II I M I 1 I 1 I 1 I I I 1 1 I I I 

5 4 GATGATGGCCAAGGGAAATCACAGCTCCATCACTGAATTTGTGCTCTTGGGATTCTCTGA 



126 



113 



186 



127 TCTTCCAGAGCTTCAGCCCATCCTCTTTGTACTGTTCCTGCTAATCTACCTGATCACTGT 
1 Mill I I I I 1 I I I III INI } 1 I ) I I II I I I I I I ) I 

114 AAAGAGGGCCATCCAGGCTGTTCTCTTTATGGGCTTCTTGCTGATCTACCTGATCACTCT 173 



187 CGGGGGGAACCTTGGGATGTTGGTGTTGATCAGGATAGATTCACGCCTCCACACCCCCAT 
1 | ; I 1 I) Ml I 1 1 I 1 I 1 1 I I I II II II I I I I I 1 M I I II 

17 4 GCTAGGCAATGTGGGCATGATCACATTGATCAGGCTGGACTCCCGGCTTCACACCCCTAT 



246 



233 



302 



247 GTATTTCTTTCTT-GCTAGTTTGTCCTGCTTGGAT-T-TG— TATTACTCCACTAATGTGA 

HI Milt II II II IMIM1 1 I III 1 II Mil llllll 111 I 

234 GTACTTCTTCCTGAGC-AGCTTGTCCTTCCTCGATATCTGCTATTCCTCCAC-AATC — A 289 



303 



290 



CTCC— CAAGATGT.TGGTGA-ACTTCTTCT CAGACA-AGAAAGCCATTTCCTATGCTGCTT 359 

MM I II 11 I I 1 II II I I II llllll I I MM I 1 Mill 

CTCCTCGAG— TGCT C-TCAGACCTCCCAGCAT - CACAGAAAGTCATTTCCCACTCTGCAT 346 



360 GTTTAGTCCAGTGCTATTTTTTCATTG— CTGTGGTGATTACTGAATATTATATGCTAGCT 418 

1 I) MM Mill I I llllll I II II I Mil ID 
347 GCCTGGCACAGTTTTATTTCTACGCTGTCTTTGCC-ACCACAGAGTGCTATCTTTTGGCC 405 

419 GTAATGGCCTATGAT AGGTATGTGGCCATCTGTAACCCTTTGCTTTACAGCAGCAAGATG 47 8 

1 llllll Mill I II I M 1 M 11 M I I MM MM II I I 111 

406 GCAATGGCATATGACCGCTACGTGGCCATCTGCAGCCCTCTGCTCTATGTCTTCTCCATG 465 



47 9 TCCAA— AGGGCTCTGTATTCGCCTGATTGCTGGTCCATATGTCTAT— GGGTTTCTTAGTG 

MM II 1 I I M I I I I I M I M II I II I I I I HI MMII 
4 66 TCCAGCAGAGTT-TGTGTGCTGCTGGTTGCTGGCTCATACCT— TGTCGGGGTTGTGAATG 



536 



523 



594 



537 G^ACTGATGGAAACCATG-TGGACATACCACTTGACCTTCTGTGGCTCCAAT ATCATTAA 
| | |( lit fill! M II IMMMMI MM (MM M 
524 CCACC-ATTCACACAGGGCTTG— CACTGCAGCTGTCCTTCTGTGGTCCCAACATCATCAA 581 



45 
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Query : 


595 


Sb j ct : 


582 


Query: 


653 


Sb j ct : 


640 


Query: 


712 


Sbjct: 


699 


Query : 


772 


Sb j ct : 


759 


Query: 


832 


Sb j ct : 


819 




Rfl 9 

O O -7 


Sb j ct : 


876 


Query: 


949 


Sb j ct : 


936 



I I I I I I M I I I I I I t 1 III II 111 I It 1 I II Ml 1 I I I I 



I I 



AAGGAAACATCCATGTTTGTGGTAGCATGATTTAACCT-CTCCAGCTCCCTCATCATAAT 

I I II I I I 1 M I I 1 I I 1 I I I I ! I I M I I I I III II 
AACGAGATTGCGATATTTCTTGTGGTTGGCTTCAACATGCTC-ATCACCAGCGTGACCAT 



711 



698 



771 



CCTCATCTCCTACATCTTCATTCTCATTGCCATCCTGAGGATGCGTTCTGCTGAAAGTAG 

I II I 1 I 1 II I 1 1 I II III It III Mil II M I I I I I I I I I I I 
CTTCATCTCCTACACCTACATCCTGTTCGCTGTCCTCAGGATGCACACAGCTGCAGGCAA 758 



GCGCAAAGCGTTCTCCACCTGCGGGTCCCACCTGGTGGCAGTGACTGTGTTTTATGGAAC 

mm i minim ii i minimi i n 11 i m mi i 

ACGCAAAACCTTCTCCACGTGTGCGTCCCACCTGGCCACCGTCACCCTATTCTATGCCTC 



831 



818 



III I ) I M 11 1 1 I 1 111 I 1111 It 



Mill Mill 



948 



CATTGCTGTTTTCTACACTTTTGTAAGCCCTATGTTGAACCCCATCATCTATAGTTTGAG 

Ml 1 I 111 I I M I II I Ml 111 M M M 11 I II II I I 11 I) I I 

GGCCTCTGTGTTCTACACCATGGTGACCCCCATGCTGAACCCCCTCATCTACAGCCTGAG 935 



Ml I I II I 1 I I I It 111 I I II I M II I I I 1 I Ml I I 1 I 
GAACCAGGAGGTAAAGGATGTTTTAGGGAAAGTGATGGGGAGGAAGAGTGTCTCTGA 992 

The GPCR6 amino acid has 165 of 307 amino acid residues (53 %) identical to, and 
226 of 307 residues (73%) positive with, the 312 amino acid OR4 from galhts ( P tnr: 

SPTREMBL-ACC: Q77756^> (SEP ID NO:56^ (Table 6DY 



Table 6D. BLASTX of GPCR6 against OR4 

>ptnr:SPTREMBL-ACC:Q90808 OLFACTORY RECEPTOR 4 - Gallus gallus (Chicken), 312 aa 
(fragment) . (SEQ ID NO: 56) 

Score = 867 (305.2 bits), Expect = 7.0e-86, P *= 7.0e-86 
Identities = 165/307 (53%), Positives « 226/307 (73%) , Frame = +2 



Query: 
Sbjct: 
Query: 
Sbjct: 
Query: 
Sb j ct : 
Query : 
Sbjct: 
Query : 
Sb j ct : 
Query: 
Sb j ct : 



71 MVRGNSTLVTEFILLGLKDLPELQPILFVLFLLIYLITVGGNLGMLVLIRIDSRLHTPMY 250 

I i I II +1111+11 I I+++ lll+lllll+ll MII+++II+ I I 1 11 II 

1 MAEGNHTLASEFILVGLSDHPKMKAALFVVFLLIYVITFQGNLGIIILIQGDPRLHTSMY 60 

251 FFIiAS LS CLDLYYSTNVT PKMLVNFFS DKKAI S YAACLVQCYFFIAWI TE YYMLAVMAY 430 
IU + 111 + |+ t|M 11+ I I +1 + 1 I 11 ++I1IUI 

61 FFLSSIiSWDICFSSVIAPRTLVNFLSERRTISFTGCTGQTFFYIVFVTTECFI»LAVMAY 120 



4 31 DRYVAICNPLLYSSKMSKGLCIRLIAGPYVYGFLSGI^aETMWTYHLTFCGSNIINHFYCA 

|||lttlllllll+ 1++ I++1+ I 1+ I 1+ +++1 + I 1 I I I I I I I I 1 + 1 
121 DRYVAICNPLIiYSTIMTRRQCMQLWGSYIGGILNAIIQTTFIIRLPFCGSNIINHFFCD 

611 DPPLIRLSCSDTFIKETSMFWA*FNLSSSIjIIILISYIFILIAILRMRSAESRRKAFST 

|| + 1 + 1 I +1 +1 1++ M + lllll Mll + llll l + ll 11 

181 VPPLLALSLASTYISEMILFSLAGIIELSTVTSILVSYIFISCAILRIRSAEGRQKALST 

7 91 CGSHLVAVTVFYGTIiFOm^PPTDRSVEQSKVIAVFYTFVSPMLNPIIYSLRNKDVKQA 

1 Ml 111+ III l + ll + 1+ M++MII I I I I I I + 1 I I I I I ++ 1 I I 

241 CASHLTAVTLLYGTTIFTYLRPSSSYSLNTDKWSVFYTWIPMLNPLIYSLRNQEVKGA 

971 FWKLIRR 991 

+++ | 
301 LSRWER 307 



610 



180 



790 



240 



970 



300 



46 
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The GPCR6 amino acid has 153 of 313 amino acid residues (48%) identical to, and 

199 of 313 residues (62%^jpositive with, the 314 amino acid OR93Ch from p m troglodytes 
OR93Ch (GENB ANK-ID : AAC63 969 . D (SEP ID NO:571 (Table 6EV 



Table 6E.JBLASTX of GPCR6 against OR93Ch 

>gb IAAC63969 . 1 1 (AF045377) olfactory receptor OR93Ch [Pan troglodytes] 
(SEQ ID NO: 57) Length =314 
Score = 293 bits (749) , Expect = 2e-78 

Identities = 169/313 (54%), Positives = 215/313 (69%), Gaps = 1/313 (0%) 



Query: 


7 


MVRGNSTLVTEFILLGLKDLPELQPILFVLFLLIYLI-TVGGNLGMLVLIRIDSRLHTPM 


65 






I 1 I 1 1 1 11 II l + l I- Mill 1 1 1 II l + l 1 1 I 1 1 II 1 1 1 1 1 




Sb j ct : 


1 


MANENYTKVTEFIFTGLNYNPQLQVFLFLLFLTTFYVINVTGNLGMIVLIRIDSRLHTPM 


60 


Query: 


66 


YFFLASLSCLDLYYSTNVTPKMLVNFFSDKKAISYAACLVQ 


125 






IMI+II+I++I+I + IIII+II +1 1 1 1+ 1 +1 +1 1 1 I++M1I 




Sbjct: 


61 


YFFLSHLSFVDIGFSSVVSPKMLTDFFVKRKAISFLGCALQQWFFGFFVAAECFLIiASMA 


120 


Query : 


126 


YDRYVAICNPLLYSSKMSKGLCIRLIAGPYVYGFLSGLMETMWTYHLTFCGSNIINHFYC 


185 






1 1 1 1 1 1 1 i II 1 1 1 1 1 1+ 1 1 1 + 1+ II 1 1 1 ++ + | + 1 1 1 1 l + l 1 1 l + l 




Sbjct: 


121 


YDRYVAICWPLLYSVAMSQRLCIQLVVGPYVIGLMNTMTHTTNAFRLPFCGPNVINHFFC 


180 


Query: 


186 


AD PPLIRLS CS DTFIKETSMFWACFNLS S SLI I ILIS YI FILIAILRMRSAESRRKAFS 


245 






| |+ 1 ! + | | + + ++| + | | | 1 I I I I I I 1 I 1 1 l + l 11+ 1 1 1 1 




Sbj ct : 


181 


DMSPLLSLVCADTRLNPCLAVFIVAGAAGVFSGLTILISYIYILMAILRIRSADGRCKTFS 


240 


Query: 


246 TCG^HLVAVTVFYGTLFCMYVRPPTDRSVEQSKVIAVFYTFVSPMLNPII YSLRNKDVKQ 


305 






II 111 M + lllll +1111 I+++I+++IIM I II 1 1 l + l 1 1 M 1 l + l 1 




Sbjct: 


241 


TCSSHLTAVFILYGTLFFIYVRPSASFSLDLNKLVSVFYTAVIPMLNPLIYSLRNKEVKD 


300 


Query : 


306 


AFWKLIRRNVLLK 318 




Sbj ct : 


301 


1 + + + 1 
AIHRTVTQRKFCK 313 





The GPCR6 amino acid has ISO of 312 amino acid residues (48%") identical to. and 
198 of 312 residues (63%^ positive with, the 313 amino acid OR93Gib from H ylobates lar 
(GENB ANK-ID: AAC6397 1 . X\ (SEP ID NO:58^ (Table 6FV 



Table 6F-BLASTX of GPCR6 against OR93Gib 

>gb| AAC63971 . 1 1 (AF045580) olfactory receptor OR93Gib {Hylobates lar] 
(SEQ ID NO: 58) Length = 313 

Score = 291 bits (745), Expect « 7e-78 

Identities =° 168/312 (54%), Positives =* 216/312 (69%) 

Query: 7 MVRGNSTLVTEFILLGLKDLPELQPILFVLFLLIYLITVGGNLGMLVLIRIDSRLHTPMY 66 

I 1 I lllll II l + l I lllll I l + l II I l + l I I l + l 1 I I I I I I I 
Sbjct: 1 MANENYTKVTEFIFTGLNYNPQLQVFLFLLFLTFYVISVTGNFGMIVLIRMDSRLHTPMY 60 

Query: 67 FFLASLSCLDLYYSTNVTPKMLVNFFSDKKAISYAACLVQCYFFIAWITEYYMIiAVMAY 126 

1II+II+I++I+I+IIM+II +1111+ l+l +11 1 I ++ II III 
Sbjct: 61 FFLSHLSFVDICFSSWSPKMLTDFFVKRKAISFLGCALQQWFFGFFVAAECFLIiASMAY 120 

Query: 127 DRYVAICNPLLYSSKMSKGLCIRLIAGPYVYGFLSGLMETMWTYHLTFCGSNIINHFYCA 186 

I I II I I I I I I I I I I 1+ I I 1 + 1+ I I I I I ++ + I + I I 1 I l + l I 1 l + l 
Sbjct: 121 DRYVAICNPLLYSVFMSQRLCIQLWGPYVIGIiMNTMTHTTNAFRLPFCGLNVINHFFCD 180 

Query: 187 DPPLIRLSCSDTFIECETSMFWACFNLSSSLIIILISYIFILIAILRMRSAESRRKAFST 246 

11+ I l + l I + + ++I++I I I I I I 1 I I I I I l + l I 1+ 1 I I II 

Sbjct: 181 MSPLLSLVCADTRLNKIiAVFIMAGAVGVFSGLTILISYIYILMAILRIRSADGRCKTFST 240 
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Query: 247 CGSHLVAVTVFYGTLFCMYVKPPTDRSVEQSKVIAVFYTFVSPMLNPIIYSIiRNKDVKQA 306 

| Ml | | + | | | | | +| | | | +++II++IMI I 1 I I I l + l I M M 1 + 1 I I 

Sbjct: 241 CSSHLTAVFILYGTLFFIYVRPSASFPLDLNKWSVFYTAVIPMIiNPLIYSIiRNKEVKDA 300 

Query: 307 FWKLIRRNVLLK 318 

+ + + 1 
Sbjct: 301 IHRTVTQRKFCK 312 

The GPCR6 a mino acid has 143 of 307 amino acid residues (46%) iden tical to, and 
193 of 307 residues (62%^ positive with, the 33 2 amino ac id OR2 from r^ih,* ga llus 
(embCAA64368.n (SEP ID NO:59> (Table 6GV 

Table 6G-BLASTX of GPCR6 against OR2 

>emb|CAA64368.1| (X94742) olfactory receptor 2 [Gallus gallus] (SEQ ID NO:59), 332 
aa 

Score = 290 bits (743), Expect « le-77 

Identities « 160/307 (52%), Positives .« 210/307 (68%) 



Query: 
Sb j ct : 
Query: 
Sb j ct : 
Query: 
Sb j ct : 
Query: 
Sb j ct : 
Query: 
Sbjct : 



20 



67 



80 



MVRGNSTLVTEFILLGLKDLPELQPILFVLFLLIYLITVGGNLGMLVLIRIDSRLHTPMY 66 

, +M + +M , + ||| + +| || HMII1I+ 11 + 11+ MI + lllllMll 

MAKGNHSSITEFVLLGFSEKRAIQAVLFMGFLLIYLITLLGNVGMITLIRLDSRLHTPMY 79 



FFLAS LSCLDLYYSTNVT PKMLVN FFS DKKAI S YAACLVQCYFFIAVVITE YYMIiAVMAY 

lll + lll M+ II++I1++I + + +1 M++MI I 11+ M 1 + 11 Ml 

FFLSSLSFLDICYSSTITPRVLSDLPASQKVISHSACLAQFYFYAVFATTECYLLAAMAY 



127 DRYVAICNPLLYSSKMSKGLCIRLIAGPYVYGFLSGLMETMWTYHLTFCGSNIINHFYCA 

I | I I I I l + l I I I M +1+ l + l I 1+ I ++ +1 l + l I I MMMM 

140 DRYVAI CS PLLYVFSMS SRVCVLLVAGS YLVGVVNATIHTGLALQLSFCGPNI INHFYCD 



187 



200 



DPPLIRLSCSDTFIKETSMEWACFNLSSSLIIILISYIFILIAILRMRSAESRRKAFST 

IN +M + 1 I ++I + I II 1 MM 11 I I M +1 +11 Ml 

GPPLYAISCTDPTTNEIAIFLVVGFNMLITSVTIFISYTYILFAVLRMHTAAGKRKTFST 



126 



139 



186 



199 



246 



259 



247 CGSHLVAVTVFYGTLFCMYVRPPTDRSVEQSKVIAVFYTFVSPMLNPIIYSLRNKDVKQA 306 

1111 11 + 11+ MM+l+ M+Mllt + MIII + IMMi++M 
260 CASHIiATVTLFYASAGSMYSRPSSRHSQDLDKVASVFYTMVTPMLNPLIYSLRNQEVKDV 319 



Query: 307 FWKLIRR 313 
I++ I 

Sbjct: 320 LGKVMGR 32 6 

The GPCR6 amino aci d has 150 of 311 amino acid residues (48% ^ identical to. and 
193 of 311 residues (61%) positive with, the 311 am ino acid K30 from muS culus 
(GElSrBANK-ID:AAG39871.n (SEP ID NO^O) (Table 6HY 

Table 6H-BLASTX of GPCR6 against K30 

>gb|AAG39871.1|AF282286_l (AF282286) odorant receptor K30 [Mus musculus) 
(SEQ ID NO: 60) Length = 311 
Score = 290 bits (743), Expect = le-77 
Identities - 166/311 (53%), Positives = 206/311 (66%) 



Query : 7 MVRGNSTLVTEFILLGLKDLPELQPILFVLFLLI YLITVGGNLGMLVLIRIDSRLHTPMY 
+ f Mill M + MM M III M M MIM++M + i I I MM 
Sbj ct : 1 MIJCGNLSEVTEFIIAGLTNKPELQLPLFLLFIAIYVVTWGNLGMIILILLSSHLHTPMY 



66 



60 



126 



Query : 67 FFLAS LSCLDLYYSTNVT PKMLVNFFS DKKAI SYAACLVQCYFFIAWITEYYMLAVMAY 
+ | 1 + 1 I ! +|| M + M M I II + I Ml l+l I 11+ I I +11 I II II 
Sbjct: 61 YFLSSLSFIDLCQSTVIIPKMLVNFVTVKNIISYPECMTQLYFEVTFAIAECHMLAVMAY 120 

Query: 127 DRYVAICNPLLYSSKMSKGLCIRLIAGPYVYGFLSGLMETMWTYHLTFCGSNIINHFYCA 186 

48 



WO 01/591 13 PCT/US01/04404 

I I I I I I I I I I I I++ I I +1 +111 + 1+ +11 +I + 1M++I 

Sbjct: 121 DRYVAICNPLLYNAVMS FQVCS SMI FGVYS IALIGATTHTVCMLRVNFCKANVINHYFCD 180 

Query: 187 DPPLIRLSCSDTFIKETSMFVVACFNLSSSLIIILISYIFILIAILRMRSAESRRKAFST 24 6 

I I + I I I I I I I 1 + +11 II INN II +++ 1 I ! INN 

Sbjct: 181 LFPLLELPCS DT FINEVWLCFSVFNI FI PTLTILTS YIFI IAS ILQIKSTEGRSKAFST 240 

Query: 247 CGSHLVAVTVFYGTLFCMYTOPPTDRSVEQSKVIAVFYTFVS PMLNPI I YSLRNKDVKQA 306 

I 11+ II +1 + 1 + 1 II++I + I++I II +1111 I I I I I l + M I I I I I I I I I 
Sbjct: 241 CSSHISAVAIFFGSI^FMYLQPSSVSSMDQGKVSSVFYTIVVPMI.NPLIYSLRNKDVKVA 300 

Query: 307 FWKLIRRNVLL 317 

I 1 I 
Sbjct: 301 LNKFFERKFFL 311 

The GPCR 6 amin o acid has 149 of 311 amino acid residues (47%) identical to, and 
192 of 31 1 residues (60%1 positive with, the 3 14 amino acid Kl 1 from m us musculus 
(GENBANK>ID:AAG39856.n (SEP ID NO:6n (Table 6D. 

Table 6IJBLASTX of GPCR6 against Kll (SEQ ID NO:61) 

>gb|AAG39856.1| AF282271_1 <AF282271) odorant receptor Kll {Mus musculus] 
(SEQ ID NO: 61), 314 aa 

Score = 289 bits (739), Expect = 4e-77 

Identities » 164/311 (53%) , Positives = 207/311 (66%) 

Query: 7 MVRGNSTLVTEFILLGI^DLPELQPILFVLFLLIYLITVGGNLGMLXTLIRIDSRLHTPMY 66 

I II llll I II + MM MM Mill 1MII++II + I MINI 
Sbjct: 4 MTSGNYCTVTEFFLAGLSEKPELQLPLFFLFIGIYMITVAGNLGMIILIGLSSHLHTPMY 63 

Query: 67 FFLASLSCLDLYYSTNVT PKMLVN FFS DKKAI S YAACLVQCYFFI AVVITEYYMLAVMAY 126 

+ 11 + 1 II +1 I 1 I I II I N I I ++I III 1+ I 111+ I I l + l I III 
Sbjct: 64 YFLSSLSFIDFCQSTVVTPKMLTOFVTEKNIISYPGCMTQLYFFLIFAIAECYILAAMAY 123 

Query: 127 DRYVAIOTPLLYSSBO^SKGLCiRLIAGPYVYGFLSGLMETMWTYHLTFCGSNIINHFYCA 186 

I MINI Nil 1+ M + I I l + l 1+ I + I + +11 ++MI++I 

Sbjct: 124 DRYVAICTPLLYNVTMSYCTYIFLISGVYIIGVICASAHTGFMVRIRFCiCLDVINHYFCD 183 

Query: 187 DPPLIRLSCSDTFIKETSMFWACFNLSiSSLIIILISYIFILIAILRMRSAESRRKAFST 246 

M++I + II + I + I I + I I Mill IM + M I I INN 

Sbjct: 184 LLPLLKLACSNTYINEMLILFFGTLNIFVPILTIITSYIFIIASILRIRSTEGRSKAFST 243 

Query: 247 CGSHLVAVTVFYGTLFCMYVRPPTDRSVEQSKVIAVFYTFVSPMLNP 1 1 YSLRNKDVKQA 306 

I II++II ll+l+l II++I + I++I II +1111 I NIII+IIMMIII I 
Sbjct: 24 4 CS SHILAVAVFFGSLAFMYLQPS SVS SMDQGKVS SVFYTI WPMLNPLI YS LRNKDVAVA 303 

Query: 307 FWKLIRRNVLL 317 

l + l I + 
Sbjct: 304 LKKIIERKTFM 314 

A multiple sequence alignment is given in Table 6 J, with the GPCR6 protein being 
shown on line 4, in a ClustalW analysis comparing GPCR6 with related protein sequences. 



Table 6 J. Information for the ClustalW proteins: 

1. Gallus gallus (CHICKEN) OLF, SPTREMBL~Acc # Q90808, SEQ ID NO:56 

2. Hylobates lar (Common Gibbon) OLF, S PTREMBL- Acc # 0777 58, SEQ ID NO: 43 

3. Homo sapiens OLF, SWISSPROT-Acc # Q13606, SEQ ID NO: 33 

4. Novel Human_OLF, GPCR6, SEQ ID NO: 20 

5. Ra ttus norvegxcus OR f Acc # G264617, SEQ ID NO: 62 
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CHICKEN OLF |g^G|2HjHAi3S3E^ 

gibbon oiF — ^ane(3y0b^^^^ft@^ yn[3q|I^f[E ll I3S t F0vHS VT@Sf" 

human OLF MKFTnR§YfWtolaia*M^ 

GPCR6~ MT.wpi^rer^iWJM^ 

RAT OLF VAgjE S t S RjggCTlH FSlilRf3wBEL P litgM affVSWiliil FSSMMlBLVSgLgaK 

CHICKENJDLF ft^ s lggggHlH sBEMElBE^^ 

GIBBONJ2LF Mifadslflkyahdikl HilEE^ 

HUMAN OLF ra o kaafikttaia*^ [i[5|F^^ 

GPCR6~ aMglStfiafcai ftsgF|CL^^ 
RATJDLF Mifaadfottrijfl TNflEfc ^ 

CHICKENJDLF IfcViMA'ifoV^ 

GIBBON OLF ^ s pETOEyAfolfolM^^ 

HUMAN OLF pgt A|fl» A f iri;VitiiM^M5»fcffi TBavlgBRG ISMRIIiHLSBLGBnMS SLVHjjS FAFIIKYBDF 

GPCR6~ »AMflW»»WAM^ 

RAT_OLF Pf^SI^FlifrraRf^HS^ 

chicken_olf fSCTgagg v raami^ 
gibbon olf fSEiaraggM si^sfiivg^^ 

human olf fnag^ i firawi K n^ TBg^^ icFiiBiEH F BB L SV t8 K 83i FS ^ 

GPCR6* pjHS YgADl^IRBEHsEB^ 

RAT_OLF p fgg^ vEAfifflKnias^ 

chickenjdlf oEfo jggg A ^ 

GIBBON OLF dST l^TO ^^^^HFT T .y(e^El3Tnvig33AS FPLDLN^^^H^BMA^a Miigiawyjetflaa 

HUMAN_OLF KEh gsgg^^ 

GPCR6 Rt^a^J^Emi^fS^ __ 

RAT_OLF R^SG^EGSajlVgjVLFf^jAIYMflLQgPS PS@KDRGgM^I^GI IT| 

CHICKEN_OLF Q^^GgLSgWEglTVRV- ^ 

GIBBON_OLF j23B3 D S IH S TVT Q RKFCKA 

HUMAN_OLF gDggD^AEKVLRSKVDSS- 

GPCR6 gD^a d^FWKLIRSNVLLK- 

RAT_OLF e I5TO5 G0FK^LMK13I ILIGK 

DOMAIN results for GPCR6 were collected from the Conserved Domain Database 
(CPU) with Reverse Position Specific BLAST. This BLAST samples domains found in the 
Smart and Pfam collections. The results are listed in Table 6K with the statistics and domain 
description. Residues 1-158 (SEP ID NP:29^ and residues 313-377 (SEP ID 1*0:37) of 
7tm 1 are aliened with GPCR4 in Table 6K. 

Table 6K. DOMAIN results for GPCR6. 

Sbjct: 7 transmembrane receptor (rhodopsin family) fragment (SEQ ID NO: 29) 
gnllPfamlpfamOOOOl, 7tm_l, 7 transmembrane receptor (.rhodopsin family) 
Length = 377 

Score -=95.1 bits (235), Expect = 5e-21 

Query: 4 7 GNLGMLVLIRIDSRLHTPMYFFLASLSCLDLYYSTNVTPKMLVNFFSDKECAISYAACLVQ 106 
Sbjct: 1 GNVLVCMAVSREKAiQTTTNYLIVSLAVADLLVATLVMFWVVYLEVVGEWKFSRIHCDIF 60 
**: ::::** ::**:**:***:: : * * : 

Query: 107 CYFFIAWITE YYMLAVMAYDRYVAI CN PLLYS SKM— S KGLC IRLIAG P YVYG FLSGLME 165 
Sb j Ct : 61 VTLDVMMCTAS I LNLCAI S I DRYTAVAMPMLYNTRYS SKRRVTVMIAI VWVLS FT I SCPM 120 

* .. *★* *. ** .** : * * 

Query: 166 — TMWTYHLTF-CGSNIINHFYCADPPLIRLSCSDTFIBCETSMFWA 209 

Sbjct: 121 LFGLNNT DQNE C I IAN PAFWY SSIVSFYVPFIVTLLV 158 

* * : * ; : : 

Sbjct: 7 transmembrane receptor (rhodopsin family) fragment (SEQ ID NO: 37) 
gnllPfamlpfamOOOOl, 7tm__l, 7 transmembrane receptor (rhodopsin family) 
Length = 377 

50 
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Score = 38.5 bits (88), Expect 5e-04 

Query: 233 RMRSAESRRK^^STCGSHIiVAVTVFYGTLFCMYVRP— PTDRSVEQSKVIAVFYTPFVSPML 291 
Sbjct : 313 KLSQQKEKKATQMIAIVLGVFIICWLPFFITHII^IHCDC^IPPVLYSAFTWLGYVNSAV 372 
: : : : : * : : : : :*: : 

Query: 292 NPIIY 296 
Sbjct: 373 NPIIY 377 
***** 

The nucleic acids and proteins of the invention are useful in potential th erapeutic 
a pplications implicated in various in various GPCR-related pathologica l disorders and/or OR- 
related pathological disorders, described further below. For example, a cD NA encoding the 
olfactory receptor -like protein may be useful in gene therapy, and the o lfactory receptor -like 
protein may be useful when administered to a subject in need thereof. By way of nonlimiting 
example, the compositions of the present invention will have efficacy f or treatment of patients 
suffering from Neoplasm: adenocarcinoma: lymphoma: prostate can cer: uterus cancer; 
Immune response: AIDS: asthma; Crohn's disease: multiple sclerosis: and Albright Hereditary 
Osteodystrophy. Other GPCR-related diseases and disorders are contemplated. 

The GPCR6 nucleic acid and protein . or fr flprnents th ereof, mav fa rther be useful in 
diagnostic applications, wherein the presence or amount of the nucleic acid or the protein are 
to be assessed. These materials are further useful in the generation of antibodies that bind 
immunospecificallv to the novel substances of the invention for use in thera peutic or 
diagnostic methods. This novel protein also has immense value in dev elopment of powerful 
assay system for functional analysis of various human disorders , which will help in 
understanding of pathology of the disease and development of new dru g targets for various 
disorders. 

GPCR7 

The novel nucleic acid of 981 nucleotides GPCR7 (also designa ted. AP001112 dal^ 
encoding a novel OR-like protein is shown in Table 7A. An ORF begins with an ATG 
initiation codon at nucleotides 27-29 and ends with a TGA codon a t nucleotides 942-944. 
Putative untranslated regions, if any, are found upstream from the i nitiation codon and 
downstream from the termination codon. 

Table 7A. GPCR7 Nucleotide Sequence (SEQ ID NO:21) 

AGCTT GAAG AGC AAAC T GTC AGGAATA TGT CCAAC ACAAAT GGCAGT GCAATC AC AGAAT TCAT T T T ACTT GGGCT 
CACAGATTGCCCGGAACTCCAGTCTCTGCTTTTTGTGCTGTTTCTGGTTGTTTACCTCGTCACCCTGCTAGGCAAC 
CTGGGCATGATAATGTTAATGAGACTGGACTCTCGCCTTCACACGCCCATGTACTTCTTCCTCACTAACTTAGCCT 
TTGTGGATTTGTGCTATACATCAAATGCAACCCCGCAGATGTCGACTAATATCGTATCTGAGAAGACCATTTCCTT 
TGCTGGTTGCTTTACACAGTGCTACATTTTCATTGCCCTTCTACTCACTGAGTTTTACATGCTGGCAGCAATGGCC 
TATGACCGCTATGTGGCCATATATGACCCTCTGCGCTACAGTGTGAAAACGTCCAGGAGAGTTTGCATCTGCTTGG 
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CCACATTTCCCTATGTCTATGGCTTCTCAGATGGACTCTTCCAGGCCATCCTGACCTTCCGCCTGACCTTCTGTAG 
ATCCAATGTCATCAACCACTTCTACTGTGCTGACCCGCCGCTCATTAAGCTTTCTTGTTCTGATACTTATGTCAAA 
GAGCATGCCATGTTCATATCTGCTGGCTTC^ACCTCTCCAGCTCCCTCACCATCGTCTTGGTGTCCTATGCCTTCA 
TTCTTGCTGCCATCCTCCGGATCAAATCAGCAGAGGGAAGGCACAAGGCATTCTCCACCTGTGGTTCCCATATGAT 
5. GGCTGTCACCCTGTTTTATGGGACTCTCTTTTGCATGTATATAAGACCACCAACAGATAAGACTGTTGAGGAATCT 
AAAATAATAGCTGTCTTTTACACCTTTGTGAGTCCGGTACTTAATCCATTGATCTACAGTCTGAGGAATAAAGATG 
TGAAGCAGGCCTTGAAGAATGTCCTGAGATG AAATATTGTCATGACCATGGTGATGCCTTTGTTTCCTA 

The GPCR7 protein encoded bv SEP ID NO:20 has 305 amino acid residues and is 
10 presented using the one-letter code in Table 7B. The SignalR Psort and/or Hydropathy profile 
for GPCR7 predict that this sequence has a signal peptide and is likely to be localized at the 
plasma membrane with a certainty of 0.6000. The SignalP shows a cleavage site between 
amino acid s 44 and 45. / _ g „ at the dash in the sequence amino acid NLG-MIM. This is typical 

of a membrane protein. 
15 Table 7B. Encoded GPCR7 protein sequence (SEQ ID NO:22). 

MSNTNGSAITEFILLGLTDCPELQSLLFVLFLWYLVTLLGNLGMIMLMRLDSRLHTPMYFFLTNLAFVD 
LCYTSNATPQMSTNIVSEKTISFAGCFTQCYIFIALLLTEFYMIiAAMAyDRyVAIYDPLRYSVKTSRRVC 
ICLATFPYVYGFSDGLFQAILTFRLTFCRSNVINHFYCADPPLIECLSCSDTYVKEHAMFISAGFNLSSSL 
TIVLVSYAFILT^ILRIKSAEGRHKAFSTCGSHMMAVTLFYGTLFCMYIRPPTDKTVEESKIIAVFYTFV 
S P VLN PL I Y S LRNKDVKQALKNVLR 
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hi a search of sequence databases, it was found, for example, that the nucleic acid 
sequence of GPCR7 has 633 of 959 bases (66%) identical to a gb:GENBANK- 
ID : GGCOR2GEN |acc:X94742.1 mRNA from k„iu>« ^jjus CQR2 fSEO 10 NO:Sn (Table. 
25 7CL 

Table 7C. BLASTN of GPCR7 against COR2 

>gb:GENBANK-ID:GGCOR2GEN|acc:X94742.1 G. gallus cor2 DNA for olfactory receptor 2 - 
(SEQ ID NO: 51) Gallus gallus, 996 bp. 

Score » 1415 (212.3 bits), Expect = 5.9e-58, P = 5.9e-58 
5ii Identities = 633/959 (66%), Positives « 633/959 (66%), Strand » Plus / Plus 

AAGAGCAAACTGTCAGGA-AT-ATGTCCAACACAAATGGCAGTGCAATCACAGAATTCAT 64 

U till MM I II ill till 111) Ml I Mill Mil! I 
AACTGCAA-CTGTGTTGTGATGATGGCCAAGGGAAATCACAGCTCCATCACTGAATTTGT 9 5 

TTTACTTGGGCT-CACAGATTGCCCGGAACTCCAGTCTCTGCTTTTTGTGCTGTTTCTGG 123 

f MM1I I I I M M I M I I 1 I I M I 11 II I I I I I I 

GCT-CTTGGGATTCTCTGAAAAGAGGGCCATCCAGGCTGTTCTCTTTATGG-GCTTCTTG 153 

TTGTT-TACCTCGTCACCCTGCTAGGCAACCTGGGCATGATAATGTTAATGAGACTGGAC 182 

II 1 Mill MM 11 II 1 I II M I II I I I I M 11 I II II M MUM 
CTGATCTACCTGATCACTCTG CTAGGCAATGTGGGCATGATC ACATTGATCAGGCTGGAC 213 

TCTCGCCTTCACACGCCCATGTACTTCTTCCTCACTAACTTAGCCTTTGTGGATTTGTGC 242 

II II 1 I II 11 II II I 11 11 II 1 I I I I II 1 I 11 I MM 1 III I Ml 
TCCCGGCTTCACACCCCTATGTACTTCTTCCTGAGCAGCTTGTCCTTCCTCGATATCTGC 273 

TATACATC-A- AATGCAACCC- CGC A-GATGT C-GACT AATAT C -GTATCTGAGAAGACC 296 

Ml I M 1 Ml II II II I I f I III ( I I Ml I I I I ( 
TATTCCTCCACAAT— CACTCCTCGAGTGCTCTCAGACC — TCCCAGCATCACAGAAAGTC 330 

ATTTCCTTTGCTGGTTGCTTTACACAGTGCTACATTTTCATTGCCCTT-CTACTCACTGA 355 

MIMI Ml Mil 1 1 I II I M III I I I I I I M I I I M 
ATTTCCCACTCTGCATGCCTGGCACAGTTTTATTTCTACGCTGTCTTTGCCAC-CACAGA 389 
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Query: 


7 


35 


Sb j ct : 


37 




Query : 


65 




Sb j ct : 


96 


40 


Query: 


124 




Sbj ct: 


154 


45 


Query: 


183 


Sbjct: 


214 




Query: 


243 


50 


Sbj ct : 


274 




Query: 


2 97 




Sbjct: 


331 
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Query: 
Sb j ct : 
Query : 
Sb j ct : 
Query : 
Sbjct : 
Query: 
Sbjct: 
Query: 
Sbjct : 
Query: 
Sb j ct : 
Query : 
Sb j ct : 
Query : 
Sb j ct : 
Query : 
Sb j ct : 
Query: 
Sb j ct : 
Query: 
Sb j ct : 



356 



390 



416 



450 



GTTTTACATGCTGGCAGCAATGGCCTATGACCGCTATGTGGCCATATATGACCCTCTGCG 4 15 

II || | Mil MINIM M I I I I M M I 1MMMI I IMMIII 

GTGCTATCTTTTGGCCGCAATGGCATATGACCGCTACGTGGCCATCTGCAGCCCTCTGCT 449 



CTACAGTGTGAAA-ACGTCCAGGAGAGTTTGCAT— CTGCTTG — GCCACATT -TCCCTAT 

Ml M I I M I M I M II II II I 1 II I I I II I (MM 

CTAT-GTCTTCTCCATGTCCAGCAGAGTTTGTGTGCTGCTGGTTGCrGGCTCATACCT-T 



470 



507 



471 GTCTATGGCTTCTCAGATGG-ACTCTTCCAGGCCATCCTGAC-CTTCCGCCTGACCTTCT 528 

Ml M II I I Ml I I INI I M I II I M II M M I I 

508 GTCGG-GG-TTGTGA-ATGCCACCATTC-ACACAGGGCTTGCACTGCAGC-TGTCCTTCT 562 



529 GTAGATCCAATGTCATCAACCACTTCTACTGTG— CTGACCCGCCGCTCATTAAGCTTTCT 

III MM I M 11 It I M M I I I I I M I 1 I M I 11 M 11 t I I I I M 

563 GTGGTCCCAACATCATCAATCACTTCTACTGTGACGGTCCC-CCGCTC-T^ACGCCATCT 

588 TGTTCTGATACTT-ATGTCAAA-GAGCATGCCATGTTCATATCTGCT-GGCTTCAACCT- 

M I 111 1 1 I I I 11 M I II I 1 I 1 II I M 1 11 I I II I 
62 0 CGTGCACAGACCCCACCACCAACGAGATTGGGATATTTCT-TGTGGTTGGCTTCAACATG 

64 4 CTCCAGCTCCCTCACCATCGTCTTGGTGTCCTATGCCTTCATTCTTGCT-GCCATCCTCC 

Ml 1 1 II I I I MM 1 Mill M I M I 1 I I 1 I I I 11 II 

67 9 CTC-ATCACCAGCGTGACCATCTTCATCTCCTACACCTACATCCT-GTTCGCTGTCCTCA 



587 



619 



643 



678 



702 



736 



760 



703 GGAT — CAAATCAGCAG- AGGGAAGGCACAAGGC ATT CTCCACCTGTGGTT CCCAT ATGAT 

MM II I INI I 111 M MM I IMMIII MM Mill II 

737 GGATGCACA-CAGCTGCAGGCAAA— CGCAAAACCTTCTCCACGTGTGCGTCCCACCTGGC 794 



761 



GGCTGTCACCCTGTTTTATGGGACTCT-CTT-TTGCATGTATATAAGACC-ACCAACAGA 

I MMMM ii MM MM 11 M MUM I I III I IM 

7 95 CACCGTCACCCTATTCTATGC — CTCTGCTGGTTCCATGTACTCACGGCCCAGCTCCAGG 



818 TAAGACT-GTTGAGGAATCT AAAATAATAGCTGTCTTTTACACCTTTGTGAGTCCGGTAC 

j | I 111)1 i M M M M M M 1 II M II II 

8 53 CACTCCCAGGACCTGGA-C-AAGGTGGCCTCTGTGTTCTACACCATGGTGACCCCCATGC 



817 



852 



876 



910 



877 TTAATCCATTGATCTACAGTCTGAGGAATAAAGATGTGAAGCAGGCCTTGAAGAATGTCC 

I M M I IIMIIM MMMM I M M Ml I I M 111 11 
911 TGAACCCCCTCATCTACAGCCTGAGGAACCAGGAGGTAAAGGATGTTTTAGGGAAAGTGA 

937 TGAGATGAAATATTGTCA-TGACCA 960 

II I I II I MM MM 1 

971 TGGGGAGGAAGAGTGTCTCTGACAA 995 



936 



970 



The GPCR7 amino aci d has 164 of 305 amino acid residues (53%) identical to/and 
214 of 305 amino acid residues (70%) similar to. the 309 amino acid OR M72 
(ptnr:TREMBLNEW-Acc No.:AAG0978(ft protein from a a„« musC ulus QR M72 ^ ( SE Q ID 
NO:52^ (Table 7DV 

Table 7D. BLASTP alignments of GPCR7 against OR M72, (SEQ ID NO:52) 

>ptnr : TREMBLNEW-ACC : AAG0 9780 ODORANT RECEPTOR M72 - Mus musculus (Mouse), 309 aa. 
Score - 811 (285.5 bits), Expect « 1.2e-80, P = 1.2e-80 
Identities = 164/305 (53%), Positives * 214/305 (70%) 



Query: 
Sbjct: 
Query: 
Sbjct: 



1 MSNTNGSAITEFILLGLTDCPELQSLLFVLFLWYLVTLLGNLGMIMLMRLDSRLHTPMY 60 

|+ | | +MIII 111+ Mil I +111 +1 + 1 I I I I I 1+ l + l + llllll 

1 MAAENQSTVTEFILRGLTNRPELQLPLLLLFLGIYIVTMVGNLGMITLIGLNSQIjHTPMY 60 



61 



61 



FFLTNLAFVDLCYTSNATPQMSTNIVSEKT-ISFAGCFTQCYIFIALLLTEFYMLAAMAY 

MI + H+ IMM + I M + l I 11++ 11+ II +1 11+ + + I III III 
FFLSNLSLVDLCYSSVITPKMLINFVSQRNLISYVGCMSQLYFFLVFVIAECYMLTVMAY 



119 



120 
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Query: 120 DRYVAI Y D PLRYS VKT SRRVCI CLAT FP YVYGFS DGLFQAI LTFRLT FCRSNVItSHFYCA 179 

Mill I | I |++ I +1 1 II 1 + I +1 +1 + 

Sbjct: 121 DRYVAICQPLLYNIIMSPALCSLLWFVYAMGLIGSTIETSLMLKLNYCE-DLISHYFCD 179 

Query: 180 DPPLIKLSCS DTYVKEHAMFI SAGFNLS— S SLTI VLVS YAFILAAILRIKS AEGRHKAFS 238 

ll + IMM II I | + | 1111+ +111 I l + l I I I I I++I I I I I III I M I 
Sbjct: 180 ILPLMKLSCSSTYDIEMAVFFLAGFNIIVTSLT-VLISYAFIIiSSILRISSNEGRSKAFS 238 

Query: 239 TCGSHMMAVTLFYGTLFCMYIRPPTDKTVEESKIIAVFYTFVSPVIiNPLIYSLRNKDVKQ 298 

|| |1 M III 1+ I ++ + + +11 I I I 1+ I I I I I II I I l + l I 

Sbjct: 239 TCSSHFAAVGLFYGSTAIWYLKPSTASSIiAQEl^ASVFYTTVIPMFNPLIYSLRNKEVKT 298 

Query: 299 ALKNVLR 305 

M il 
Sbjct: 299 ALDKTLR 305 

The presence of identifiable domains in GPCR7 was determined bv searches using 
algorithms such as PROSITE. Blocks. Pfam. ProDomain. and Prints followed by determining 
the Interpro number by crossing the domain match (or numbers') using the Interpr o website 
(http:www.ebi.ac.uk/interpro/). The results indicate that this protein contains the following 
protein domains (as defined bv Interpro") at the indicated positions: domain nam e 7tm 1 
(InterPro) 7 transmembrane receptor (rhodonsin family) at a mino aci d position s 41 to 289. 
This indicates that the sequence of GPCR7 has properties similar to those of other proteins 
known to contain this domain. ^ 

GPCR7 mans to chromosome 11, This i nformati on was assigned using the Online 
Mendelian Inheritance in Man (OMIM) database, the electronic northern bioinformatic tool 
implemented bv CuraGen Corporation, public ESTs. public literature references and/or 
genomic clone homologies. This was executed to derive the chromosomal mapping of the 
Genomic clones, literature references and/or EST sequences that were included in the 
invention. 

GPCR7 is expressed in at least the following tissues: Apical microvilli of the retinal 
pigment epithelium, arterial (aortic), basal forebrain. brain. Burkitt lymphoma cell lines, 
corpus callosum. cardiac ( atria and ventricle"), caudate nucleus. CNS and perip heral tissue. 
cerebellum, cerebral cortex, colon, cortical neurogenic cells, endothelial (cor onary artery and 
umbilical vein) cells, palate epithelia. eve, neonatal eve, frontal cortex, fetal hematopoietic 
cells, heart, hippocampus, hypothalamus, leukocytes, liver, fetal liver, lung, lung ly mphoma 
cell lines, fetal lymphoid tissue, adult lymphoid tissue. Those that express MHC II and III 
nervous, medulla, subthalamic nucleus, ovary, pancreas, pituitary, placenta, p ons, prostate. 
putamen. serum, skeletal muscle, small intestine, smooth muscle (coronary ar tery in aortic) 
spinal cord, spleen, stomach, taste receptor cells of the tongue, testis, thalamus, a nd thymus 
tissue. This information was derived bv determining the tissue sources of the se quences that 
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were included in the invention including but not limited to Public EST sources. Genomic 

Clone sources. Literature sources, and/or RACE sources. 

The protein similarity information, expression pattern, and map location for the 

GPCR7 protein and nucleic acid suggest that GPCR7 may have important structural and/or 

physiological functions characteristic of the Olfactory Receptor family. Therefore. GPCR7 are 

useful in potential diagnostic and therapeutic applications and as a research tool. These include 

serving as a specific or selective nucleic acid or protein diagnostic and/or prognostic marker. 

wherein the presence or amount of the nucleic acid or the protein are to be assessed, as well as 

potential therapeutic applications such as the following: ffl a protein therapeutic, (ii) a small 

molecule drug target. (Hi) an antibody target (therapeutic, diagnostic, drug targeting/cvtotoxic 

antibody), (iv^ a nucleic acid useful in gene therapy (gene deliverv/gene ablationV and (v) a 

composition promoting tissue regeneration in vitro and in vivo (vi) biological defense weapon. 

GPCR7 is useful in potential diagnostic and therapeutic applications implicated in 

various GPCR- or OR-related diseases and disorders described below and/or other 

pathologies. For example, the compositions of GPCR7 will have efficacy for treatment of 

patients suffering from: : Familial Mediterranian Fever, developmental diseases. MHCII and 

in diseases (immune diseases). Taste and scent detectabilitv Disorders. Burkitt's lymphoma. 

Corticoneuro genie disease. Signal Transduction pathway disorders. Retinal diseases including 

those involving photoreception. Cell Growth rate disorders: Cell Shape disorders. Feeding 

disordersicontrol of feeding: potential obesity due to over-eating: potential disorders due to 

starvation (lack of apetiteV noninsulin-dependent diabetes mellitus (NIDDM1). bacterial. 

fungal, protozoal and viral infections (particularly infections caused by HTV-1 or HIV-2V pain. 

cancer (including but not limited to Neoplasm: adenocarcinoma; lymphoma: prostate cancer: 

uterus cancerV anorexia, bulimia, asthma. Parkinson's disease, acute heart failure, hypotension. 

hypertension, urinary retention, osteoporosis. Crohn's disease: multiple sclerosis: and 

Treatment of Albright Hereditary Ostoeodvstrophv. angina pectoris, myocardial infarction. 

ulcers., asthma, allergies, benign prostatic hypertrophy, and psychotic and neurological 

disorders, including anxiety, schizophrenia, manic depression, delirium, dementia, severe 

mental retardation. Dentatorubro-pallidoluvsian atrophvrDRPLA^ Hvpophosphatemic rickets. 

autosomal domin ant (2 ) Acrocallosal syndrome and dyskinesias, such as Huntington's disease 

or Gilles de la Tourette syndrome and/or other pathologies and disorders of the like. The 

polypeptides can be used as immunogens to produce antibodies specific for GPCR7. and as 

vaccines. Thev can also be used to screen for potential agonist and antagonist compounds. 

For example, a cDNA encoding the GPCR7-like protein mav be useful in gene therapy, and 
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the GPCR7-like protein may be useful when administered to a subject in need thereof. By 
way of nonlimiting example, the compositions of GPCR7 will have efficacy fo r treatment of 
patients suffering from bacterial, fungal, protozoal arid vira l infectio ns (particu larly infections 
caused by HIV-1 or H3V-2\ pain, cancer (including but not li mited to Neoplasm; 
adenocarcinoma: lymphoma: prostate cancer: uterus ca ncer^ anorexia, bnlim^ asthma^ 
Parkinson's disease, acute heart failure, hypotension, hypertension, urinary retention, 
osteoporosis. Crohn's disease: multiple sclerosis: and Treatment of Albright Hereditary 
Ostoeodvstrophv. angina pectoris, myocardial infarction, ulcers, asthma, allergies, benign 
prostatic hypertrophy, and psychotic and neurological disorders, including anxiety, 
schizophrenia, manic depression, delirium, dementia, severe mental retardation and 
dyskinesias, such as Huntington's disease or Gilles de la Tourette syndrome and/or other 
pathologies and disorders. The GPCR7 nucleic acid and protein , or fragments thereof may 
further be useful in diagnostic applications, wherein the presence or amount of the nucleic acid 
or the protein are to be assessed. These materials are further useful in the generation of 
antibodies that bind immunospecificallv to GPCR7 for use in therapeutic or diagnostic 
methods. Other GPCR-related diseases and disorders are contemplated. 

These materials are further useful in the generation of antibodies that bind, 
immunospecificallv to the novel GPCR7 substances for use in therapeutic or diagnostic 
methods. These antibodies may be generated according to methods known in the art, using 
prediction from hvdronhobicitv charts, as described in the "Anti-GPCRX Antibodies" section 
below. In one embodiment, a contemplated GPCR7 epitope is from aa 15 to 70. In another 
embodiment, a GPCR7 epitope is from aa 85 to 125. In additional embodiments. GPCR7 
epitopes are from aa 140 to 175. from aa 210 to 235. from aa 240 to 260. and from aa 275 to 
290. 

A summary of the GPCRX nucleic acids and proteins of the invention is provided in 
Table 8 A. A summary of homologous sequences identified in searches of available sequence 
databases is provided in Table 8B. 



TABLE 8 A: Summary Of Nucleic Acids And Proteins Off The Invention 



Name 


Tables 


Clone; Description of Homolog 


Nucleic Acid 
SEQ ID NO 


Amino Acid 
SEQ ro NO 


GPCR1 


1A, IB. 


AL031943 A: CG54236-02: 


1 


2 




1C 


GPCR-like protein, cvsteinvl 


leukotriene receptor-like protein 


GPCR2 


2A.2B 


AC022289 A: OR-like nrotein 


3 


4 




2C2D 


A< W22JW Al : OR-like protein 


5 


6 
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GPCR3 


3A. 3B 


AP001 1 12 A: OR-like protein 


7 


8 


GPCR4 


4A.4B 


AP001 112 B; OK-liice protein 


y 


10 




4C. 4D 


AC020S97A* OR-like protein 


11 


12 


GPCR5 


5A. 5B 


AP001 1 12 C: OR-like protein 


— n~~ — 


14 




5C. 5D 


AC0170103B1: OR-like protein 


15 


16 




5K. 5F 


CG50173-01; OR-hke protein 


17 


18 


GPCR6 


6A.6B 


AP001 112 D: OR-hke protein 


19 


20 


GPCR7 


7A.7B 


APOO 1 1 1 2 dal : OR-like protein 


21 


22 


GPCR1 


Example 3 


Ae26i»b Forward 


63 






Example 3 


Ag2695 Probe 


64 




GPCR1 


Example 3 


A22695 Reverse 


65 





TABLE 8B: Summary of Query Sequences Disclosed 



Table 




Ace. No. 


Sentience Name 




SEO ID NO. 


ID 


GenBank 


L06109 


activated T eel 1-snecific G PPR 

DvUVUlvU X vvll OUvvlllw VJ X 

mRNA 


nTiielren 


23 


IE 


GenBank 


XM_007 164.1 


cysteinyl leukotriene CysLT2 
receptor 


human 


24 


IF 


trRrrThln ew 


CAA73144 


P2Y-Like G-Protein Coimled 
Receptor 


JLJ.UXli.CUJ. 


25 


1G, 1H 


GenBank 


XP_007164 


translation, cysteinyl 
leukotriene CysLT2 receptor 


luman 


26 


1H 


Patp 


W75799 


unknown 


luman 


27 


1H 


strpEmbl 


P34996 


P2Y Purinoceptor 1 


chicken 


28 


11, 25, 3H, 
40, 5M, 6K 


Pfam 


7tm_l 


7 transmembrane receptor 
(rhodopsin family) fragment ; 
residues 1-180 


consensus 


29 


2E 


GenBank 


450948 


TB567 


rat 


30 


2F 


GenBank 


AFD65860 


ORD 3; residues 437-644 


human 


31 


2F 


GenBank 


AFD65860 


ORD-3; residues 121-219 


human 


32 


2G,4N,5L, 
6J 


SwissProt 


Q13606 


OLF-1 


human 


33 


2H.4M 


strpEmbl 


CAA64370 


OR 


chicken 


34 


21 


SWISS 


P37070 


OLF 


chicken 


35 


21 


GenBank 


Q63395 


OLF 


rat 


36 


2J, 40, 5M, 
6K 


Pfam 


7tm-l 


7 transmembrane receptor 
(rhodopsin family) fragment; 
residues 310-377 


consensus 


37 


3C 


GenBank 


AF045577 


OR93 


chimp 


38 


3D 


GenBank 


NM_0 13728 


ORfr 4-3; residues 835-907 


mouse 


39 


3D 


GenBank 


NM_013728 


ORfr 4-3; residues 163-210 


mouse 


40 


3E, 3G, 41, 
4N 


sptrEmbl 


077756 


OLF; residues 5-309 


chimp 


41 


3F, 3G, 4N 


GenBank 


AF20365 


OLF 


mouse 


42 


3G, 4J, 4N, 
5H, SL, 6J 


sptrEmbl 


077758 


OLF 


gibbon. 


43 


4E 


GenBank 


U50948 


TB567 


rat 


44 
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4F 


GenBank 


AF247656 


M72; residues 821-890 


mouse 


45 


4F 


GenBank 


AF247656 


M72; residues 160-201 


mouse 


46 


4G 


GenBank 


AF282291 


ORK42 


mouse 


47 


4H 


GenBank 


AF282298 


ORK40 


mouse 


48 


4K 


GenBank 


AF282291 


ORK42 


mouse 


49 


4L 


GenBank 


NP_006628 


OR 511 


human 


50 


5G.6C 


GenBank 


X94742 


COR2 


chicken 


51 


51 


GenBank 


AAG09870 


M72 


mouse 


52 


5J 


GenBank 


AAG39876 


ORK42 


mouse 


53 


5K 


GenBank 


AAG29379 


M71 


mouse 


54 


5L 


sptrEmbl 


Q63394 


OLF 


rat 


55 


60, 6J 


sptrEmbl 


Q90808 


OR4 


chicken 


56 


6E 


GenBank 


AAC63969 


OR93Ch 


chimp 


57 


6F 


GenBank 


AAC63971 


OR93Gib 


gibbon 


58 


6G 


EMBL 


CAA64368 


COR2 


chicken 


59 


6H 


GenBank 


AAG39871 


K30 


mouse 


60 


61 


GenBank 


AAG39856 


ORK11 


mouse 


61 


6J 


GenBank 


NP_068632 


OR G264617 


rat 
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GPCRX Nucleic Acids and Polypeptides 

One aspect of the invention pertains to isolated nucleic acid molecules that encode 
GPCRX polypeptides or biologically-active portions thereof. Also included in the invention 
5 are nucleic acid fragments sufficient for use as hybridization probes to identify GPCRX- 

encoding nucleic acids ( e g .. GPCRX mKNAs^ and fragm ents for u se as PCR primers for the 
amplification and/or mutation of GPCRX nucleic acid molecules. As used herein, the term 
'^nucleic acid molecule" is intended to include DNA molecules cDNA or genomic 
DNA\ RNA molecules ( e g » mRNAV analogs of the DNA or RNA generated using 
10 nucleotide analogs, and derivatives, fragments and homologs thereof. The nucleic acid 
molecule may be single-stranded or double-stranded, but preferably is comprised double- 
stranded DNA. 

An GPCRX nucleic acid can encode a mature GPCRX polypeptide. As used herein, a 
"mature" form of a polypeptide or protein disclosed in the present invention is the product of a 
15 naturally occurring polypeptide or precursor form or proprotein. The naturally occurring 

polypeptide, precursor or proprotein includes, by way of nonlimiting example, the full length 
gene product, encoded bv the corresponding gene. Alternatively, it mav be defined as the 
polypeptide, precursor or proprotein encoded by an ORF described herein. The product 
"mature" form arises, again bv way of nonlimiting example, as a result of one or more 
20 naturally occurring processing steps as thev mav take place within the cell, or host cell, in 
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which the gene product arises. Examples of such processing steps leading t o a "mature" form 
of a polypeptide or protemanclude the cleavage of the N-terminal meth ionine residue encoded 
bv the initiation codon of an ORR or the proteolytic cleavage of a signal peptide or leader 
sequence. Thus a mature form arising from a precursor polypeptide or protein that has 
residues 1 to N. where residue 1 is the N-terminal methionine, would have residu es 2 through 
N remaining after removal of the N-terminal methionine. Alternatively, a mature form arising 
from a precursor polypeptide or protein having residues 1 to N. in which an N -terminal signal 
sequence from residue 1 to residue M is cleaved, would have the residues from residue M+l to 
residue N remaining. Further as used herein, a "mature" form of a polypeptide o r protein may 
arise from a step of post-translational modification other than a proteol ytic cleavage event. 
Such additional processes include, bv way of non-limiting example, g lvcosvlation. 
mvristovlation or phosphorylation. In general, a mature polypeptide or protein may result 
from the operation of only one of these processes, or a combination of any of them. 

The term "probes", as utilized herein, refers to nucleic acid sequence s of variable 
length, preferably between at least about 10 nucleotides fnfL 100 n t. or as many as 
approximately. e g ■ , 6.000 nt. depending upon the specific use. Probes are used in the 
detection of identical, similar, or complementary nucleic acid sequen ces. Longer length 
probes are generally obtained from a natural or recombinant source, are highl y specific, and 
much slower to hybridize than shorter-length oligomer probes. Probe s mav be single- or 
double-stranded and designed to have specificity in PGR, membrane-based hy bridization 
technologies, or ELISA-like technologies. 

The term "isolated" nucleic acid molecule, as utilized herein, is one which i s separated 
from other nucleic acid molecules which are present in the natural sou rce of the nucleic acid. 
Preferably, an "isolated" nucleic acid is free of sequences which naturally f lank the nucleic 
acid (j g .. sequences located at the 5 - and 3'-termini of the nucleic acidl in the ge nomic DNA 
of the organism from which the nucleic acid is derived. For example, in various embodiments, 
the isolated GPCRX nucleic acid molecules can contain less than about 5 kb, 4 kb. 3 kb. 2 kb. 
1 kb. 0.5 kb or 0.1 kb of nucleotide sequences which naturally flank the nucleic aci d molecule 
in genomic DNA of the cell/tissue from which the nucleic acid is derived brain, hear t , 
liver, spleen. etc.V Moreover, an "isolated" nucleic acid molecule, such as a cD NA molecule, 
can be substantially free of other cellular material or culture medium when prod uced by 
recombinant techniques, or of chemical precursors or other chemicals when c hemically 
synthesized. 
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A nucleic acid molecule of the invention, e g„ a nucleic acid molecule having the 

nucleotide sequence of SEP ID NPS:1. 3, 5, 7. 9. 11. 13. 15. 17. 19 and 21. or a complement 
of this aforementioned nucleotide sequence, can be isolated using standard molecular biology 
techniques and the sequence information provided herein. Using all or a portion of the nucleic 
acid sequence of SEP ID NOS:l. 3. 5. 7. 9. 1 1. 13. 15. 17. 19 and 21 as a hybridization probe, 
GPCRX molecules can be isolated using standard hybridization and cloning techniques g - 
as described in Sambrook. e t feds.l M OLEC ttt A t? QloningL^Laboratory Manual^ 
Ed., Cold Spring Harbor Laboratory Press. Cold Spring Harbor. NY. 1989: and Ausubel. e t 
a /^ledsjLC URRENT Protocols in Molecular Biology* John Wiley & Sons, New York, 
NY, 1993.^ 

A nucleic acid of the invention can be amplified using cDNA. mRNA or alternatively, 
genomic DNA. as a template and appropriate oligonucleotide primers according to standard 
PCR amp lification techniques. The nucleic acid so amplified can be cloned into an 
a ppropriate vector and characterized bv DNA sequence analysis. Furthermore, 
oligonucleotides corresponding to GPCRX nucleotide sequences can be prepared by standard 
synthetic techniques. e g ... using an automated DNA synthesizer. 

As used herein, the term "oligonucleotide" refers to a series of linked nucleotide 
residues, which oligonucleotide has a sufficient number of nucleotide bases to be used in a 
PCR reaction. A short oligonucleotide sequence may be based on. or designed from, a 
genomic or cDNA sequence and is used to amplify, con firm 1 or r eveal the presence of an 
identical, similar or complementary I)NA or RNA in a particular cell or tissue. 
Oligonucleotides comprise portions of a nucleic acid sequence having about 10 nt. 50 nt. or 
100 nt in length, preferably about 15 nt to 30 nt in length. In one embodiment of the 
invention, an oligonucleotide comprising a nucleic acid molecule less than 100 nt in length 
would further comprise at least 6 contiguous nucleotides of SEP ID NOS:l. 3. 5. 7. 9, 11, 13, 
15. 17. 19 and 21. or a complement thereof. Oligonucleotides may be chemically synthesized 
and may also be used as probes. 

In another embodiment, an isolated nucleic acid molecule of the invention comprises a 
nucleic acid molecule that is a complement of the nucleotide sequence shown in SEP ID 
NOS:l. 3. 5. 7. 9. 11. 13. 15. 17. 19 and 21. or a portion of this nucleotide sequence ( e g . a 
fragment that can be used as a probe or primer or a fragment encoding a biologically-active 
portion of an GPCRX polypeptide). A nucleic acid molecule that is complementary to the 
nucleotide sequence shown in SEP ID NOS:l. 3. 5. 7. 9. 11. 13. 15. 17. 19 and 21. is one that 
is sufficiently complementary to the nucleotide sequence shown in SEP ID NOS:l. 3. 5. 7. 9. 
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11.13,15. 17. 19 and 21, that it can hydrogen bond with little or no m ismatches to the 
nucleotide sequence shown in KKO TP NO S:l. 3. 5. 7, 9. 11, 13, 15, 17, 19 and 21, thereby 
forming a stable duplex. 

As used herein, the term "complementary" refers to Watson-Crick or Hooesteen base 
pairing between nucleotides units of a nucleic acid molecule, an d the term <c binding" means 
the physical or chemical interaction between two polype ptides or compounds or associated 
polypeptides or compounds or combinations thereof. Binding includes ionic, non-ionic, van 
der Waals, hydrophobic interactions, and the like. A phy sical interaction can be either direct 
or indirect. Indirect interactions may be through or du e to the effects of another polypeptide or 
compound. Direct bin din g refers to interactions that do not take place through, or due to, the 
effect of another polypeptide or compound, but instead are without other substantial chemical 
intermediates. 

Fragments provided herein are defined as sequences of at least 6 (contiguous) nucleic 
acids or at least 4 (cont i guous) amino acids, a length sufficient to allow for specific 
hybridization in the case of nucleic acids or fo r specific recopnition of an epitope in the case of 
amino acids, respectively, and are at most some portio n less than a full length sequence- 
Fragments mav be derived from any contigu ous portion of a nucleic acid or amino acid 
sequence of choice. Derivatives are nucleic acid sequ f*ir^R nr amino acid sequences formed 
from the native compounds either directly or bv modifica tion or partial substitution. Analogs 
are nucleic acid sequences or amino acid sequences that have a structure similar to, but not 
identical to> the native compound but differs fro m it in respect to certain components or side 
chains. Analogs mav be synthetic or from a diffe rent evolutionary origin and mav have a 
similar nr opposite metabolic activity compared to wild type. Homologs are nucleic acid 
sequences or amino acid sequences of a particular gene that are derived from different species. 

Derivatives and analogs mav be full length or other than full length, if the derivative or 
analog contains a modified nucleic acid or a mino acid, as described below. Derivatives or 
analogs of the nucleic acids or proteins of the invention include, but are not limited to, 
molecules comprising regions that are substan tially homologous to the nucleic acids or 
proteins of the invention, in various embodiments, by at least about 70%, 80%, or 95% 
identity (with a preferred identity of 80-95%) over a nucl eic acid or amino acid sequence of 
identical size or when compared to an aligned sequ ence in which the alignment is done by a 
computer homology program known in the art, or wh ose encoding nucleic acid is capable of 
hybridizing to the complement of a sequence encoding the aforementioned proteins under 
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stringent, moderately stringent, or low stringent conditions. See ^ g Ausubel. € f a/^^URRENT 

Protocols m Molecular Biolog y- John Wilev & Sons. New York, NY, 1993, and below. 

A "homologous nucleic acid sequence" or '^homologous am ino aci d sequence." or 
variations thereof, refer to sequences characterized by a homology at the nucleotide level or 
5 amino acid level as discussed above. Homologous nucleotide sequences encode those 
sequences coding for isoforms of GPCRX polypeptides. Isoforms can be expressed in 
different tissues of the same organism as a result of. for example, alternative splicing of RNA. 
Alternatively, isoforms can be encoded by different genes. In the invention, homologous 
nucleotide sequences include nucleotide sequences encoding for an GPCRX polypeptide of 

10 species other than humans, including, but not limited to: vertebrates, and thus can include. e g . 
frog, mouse, rat, rabbit dog, cat cow, horse, and other organisms. Homologous nucleotide 
sequences also include, but are not limited to. naturally occurring allelic variations and 
mutations of the nucleotide sequences set forth herein. A homologous nucleotide sequence 
does not, however, include the exact nucleotide sequence encoding human GPCRX protein. 

15 Homologous nucleic acid sequences include those nucleic acid sequences that encode 

conservative amino acid substitutions (seebelow") in SEP ID NOS.2. 4. 6. 8. 10. 12. 14. 16. i 
18. 20 and 22. as well as a polypeptide possessing GPCRX biological activity. Various 
biological activities of the GPCRX proteins are described below. 

An GPCRX polypeptide is encoded bv the open reading frame ("OKF^ ofan GPCRX 

20 * nu<3eic acici. An ORF corresponds to a nucleotide sequence that could potentially be translated 
into a polypeptide. A stretch of nucleic acids comprising an ORF is uninterrupted bv a stop 
codon. An ORF that represents the coding sequence for a full protein begins with an ATG 
"start" codon and terminates with one of the three "stop" codons. namely. TAA. TAG, or 
TGA. For the purpo ses of thi s invention, an ORF may be any part of a coding sequence, with 

25 or without a start codon. a stop codon. or both. For an ORF to be considered as a good 

candidate for coding for a bona fid e cellular protein, a minimum size requirement is often set. 
e g m> a stretch of DNA that would encode a protein of 50 amino acids or more. 

The nucleotide sequences determined from the cloning of the human GPCRX genes 
allows for the generation of probes and primers designed for use in identifying and/ nr cloning; 

30 GPCRX homologues in other cell types. e g. from other tissues, as well as GPCRX 

homologues from other vertebrates. The probe/primer typically comprises substantially 
purified oligonucleotide. The oligonucleotide typically comprises a region of nucleotide 
sequence that hybridizes under stringent conditions to at least about 12. 25. 50. 100. ISO. 200. 
250. 300. 350 or 400 consecutive sense strand nucleotide sequence of SEP ID NOS:l. 3. 5. 7. 
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9. 1 L 13. 15. 17. 19 and 21: or an anti-sense strand nucleotide sequence of SEP ID NOS:l. 3, 
5 ,7. 9. 11. 13. 15. 17. 19 and 21: or of a naturally occurring mutant of SE P ID NOS:l. 3. 5. 7. 
9. 11. 13, 15. 17. 19 and 21. 

Probes based on the human GPCRX nucleotide sequences can be used to detect 
transcripts or genom ic seque nces encoding the same or homologous p roteins. In various 
embodiments, the probe further comprises a label group attached thereto. e g . the label group 
can be a radioisotope, a fluorescent compound, an enzyme, or an enzyme co-factor. Such 
probes can be used as a part of a diagnostic test kit for identifying cells or tissues which mis- 
express an GPCRX protein, such as by measuring a level of an GPCRX-encoding nucleic acid 
in a sample of cells from a subject ^ g - detecting GPCRX mRNA levels or dete rmining 
whether a genomic GPCRX gene has been mutated or deleted. 

"A polypeptide having a biologicallv-active portion of an GPCRX polype ptide" refers 
to polypeptides exhibiting activity simi lar, but not necessarily identical to. an a ctivity of a 
polypeptide of the invention, including mature forms, as measured in a particular b iological 
assay, with or without dose dependency. A nucleic acid fragment encoding a "bio logicallv- 
active portion of GPCRX" can be prepared bv isolating a portion of SEP IDNPS :!. 3. 5. 7. 9, 
11. 13. 15. 17. 19 and 21. that encodes a polypeptide having an GPCRX bio logical activity 
(the biological activities of the GPCRX proteins are described belowY. expressing the encoded 
portion of GPCRX protein <y g .. bv recombinant expression T > litre* 311(1 assessing the activity 
of the encoded portion of GPCRX. 

GPCRX Nucleic Acid and Polypeptide Variants 

The invention further encompasses nucleic acid molecules that differ from the 
nucleotide sequences shown in SEP ID NPS:1. 3. 5. 7. 9. 11. 13. 15. 17. 19 and 21. due to 
degeneracy of the genetic code and thus encode th e same G PCRX proteins as tha t encoded bv 
the nucleotide sequences shown in SEP ID NP NGS:1. 3. 5. 7. 9. 1 1. 13. 15. 17. 19 and 2L In 
another embodiment, an isolated nucleic acid molecule of the invention h as a nucleotide 
sequence encoding a protein having an amino acid sequence shown in SEP ID N GS:2. 4. 6. 8. 
10. 12. 14. 16. 18, 20 and 22. 

In addition to the human GPCRX nucleotide sequences shown in SEP ID N OS:l. 3. 5. 
7. 9. 1 U 1 3. 15. 17. 19 and 21. it will be appreciated bv those skilled in the art that DNA 
sequence polymorphisms that lead to changes in the amino acid sequences of the GPCRX 
polypeptides may exist within a population (f> , g ~ the human population). Such genetic 
polymorphism in the GPCRX genes may exist among individuals within a population due to 
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natural allelic variation. As used herein, the terms "gene" and "recombinant gene" refer to 

nucleic acid molecules comprising an open reading fra me (OR F) encoding an GPCRX protein, 

preferably a vertebrate GPCRX protein. Such natural allelic variations can typically result in 

1-5% variance in the nucleotide sequence of the GPCRX genes. Any and all such nucleotide 

variations and resulting amino acid polymorphisms in the GPCRX polypeptides, which are the 

result of natural allelic variation and that do not alter the functional activity of the GPCRX 

polypeptides, are intended to be within the scope of the invention. 

Moreover, nucleic acid molecules encoding GPCRX proteins from other species, and 
thus that have a nucleotide sequence that differs from the human sequence of SEP ID NOSrl. 
3. 5. 7, 9. 11. 13. 15. 17. 19 and 21. are intended to be within the scope of the invention. 
Nucleic acid molecules corresponding to natural allelic variants and homologues of the 
GPCRX cDNAs of the invention can be isolated based on their homology to the human 
GPCRX nucleic acids disclosed herein using the human cDNAs. or a portion thereof, as a 
hybridization probe according to standard hybridization techniques under stringent 
hybridization conditions. 

Accordingly, in another embodiment, an isolated nucleic acid molecule of the 
invention is at least 6 nucleotides in length and hybridizes under stringent conditions to the 
nucleic acid molecule comprising the nucleotide sequence of SEP ID NOS: 1. 3. 5. 7. 9, 11. 
13. 15. 17. 19 and 21. In another embodiment, the nucleic acid is at least 10. 25. 50. 100. 250. 
500. 750. 1000, 1500. or 2000 or more nucleotides in length. In yet another embodiment an 
isolated nucleic acid molecule of the invention hybridizes to the coding region. As used 
herein, the term "hybridizes under stringent conditions" is intended to describe conditions for 
hybridization and washing under which nucleotide sequences at least 60% homologous to each 
other typically remain hybridized to each other. 

Homologs (/ e nucleic acids encoding GPCRX proteins derived from species other 
than human") or other related sequences ( e g paralogs) can be obtained by low, moderate or 
high stringency hybridization with all or a portion of the particular human sequence as a probe 
using methods well known in the art for nucleic acid hybridization and cloning. 

As used herein, the phrase "stringent hybridization conditions" refers to conditions 
under which a probe, primer or oligonucleotide will hybridize to its target sequence, but to no 
other sequences. Stringent conditions are sequence-dependent and will be different in 
different circumstances. Longer sequences hybridize specifically at higher temperatures than 
shorter sequences. Generally, stringent conditions are selected to be about 5°C lower than the 
thermal melting point (Tin) for the specific sequence at a defined ionic strength and pH. The 
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Tm is the temperature (under defined ionic strength, pH and nucleic acid concentration^ at 

which 50% of the probes complementary to the target sequence hybridize to the target 

sequence at equilibrium. Since the target sequences are generally present at excess, at Tmu 

50% of the probes are occupied at equilibrium. Typically, stringent conditions will be those in 

which the salt concentration is less than about 1.0 M sodium ion, typically about 0.01 to 1 .0 M 

sodium ion for other salts') at 

pH 7.0 to 8.3 and the temperature is at least about 30°C for short probes, primers or 
oligonucleotides (g ,g > 10 nt to 50 nf) and at least about 60°C for longer probes, prim ers and 
oligonucleotides. Stringent conditions may also be achieved with the addition of destabilizing 
agents, such as formamide. 

Stringent conditions are known to those skilled in the art and can be found in Ausubel. 
et ab, Current Protocols in Molecular Siologyi John Wiley & Sons, N.Y. 
(1989V 6.3.1-6.3.6. Preferably, the conditions are such that sequences at least about 65%. 
70%. 75%. 85%, 90%. 95%. 98%. or 99% homologous to each other typically remain 
hybridized to each other. A non-limiting example of stringent hybridization conditions are 
hybridization in a high salt buffer comprising 6X SSC. 50 mM Tris-HCl (pH 1.5\ 1 mM 
EDTA- 0.02% PVP. 0.02% Ficoll. 0.02% BSA. and 500 mg/ml denatured salmon sperm DNA 
at 65°C. followed by one or more washes in 0.2X SSC. 0.01% BSA at 50°C. An isolated 
nucleic acid molecule of the invention that hybridizes under stringent conditions to the 
sequences of SEO ID NOS:l. 3. 5, 7. 9. 11. 13. 15. 17. 19 and 21. corresponds to a 
naturally-occurring nucleic acid molecule. As used herein, a "naturally-occurring" nucleic 
acid molecule refers to an RNA or DNA molecule having a nucleotide sequence that occurs in 
nature (e g- encodes a natural proteinV 

In a second embodiment a nucleic acid sequence that is hvbridizable to the nucleic 
acid molecule comprising the nucleotide sequence of SEO ID NOS:l. 3. 5. 7. 9. 1 1. 13. 15. 17. 
19 and 21. or fragments, analogs or derivatives thereof, under conditions of moderate 
stringency is provided. A non-limiting example of moderate stringency hybridization 
conditions are hybridization in 6X SSC. 5X Denhardt's solution. 0.5% SDS and 100 mg/ml 
denatured salmon sperm DNA at 55°C. followed bv one or more washes in IX SSC. 0,1% 
SDS at 37°C. Other conditions of moderate stringency that may be used are well-known 
within the art. See. „ ~ , Ausubel et a / (eds.l 1993. Cyp^^rr Protocols in Molecular 
b iolog y- John Wilev & Sons. NY. and Krie gler. 1990: G F N t: Transfer and Expression^ 
Laboratory Manual^ Stockton Press, NY. 
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In a third embodiment, a nucleic acid that is hvbridizable to the nuclefc acid molecule 

comprising the nucleotide sequences of SEP ID NPS:1. 3. 5. 7, 9. 11. 13. 15. 17, 19 and 21, or 

fragments, analogs or derivatives thereof, under conditions of low stringency, is provided. A 

non-limiting example of low stringency hybridization conditions are hybridization in 35% 

5 formamide, SX SSC, 50 mM Tris-HCl fpH 7.5). S mM EDTA. 0.02% PVR 0.02% Ficoll. 

0.2% BSA. 100 mg/ml denatured salmon sperm DNA. 10% (wt/voD dextran sulfate at 40°C. 

followed by one or more washes in 2X SSC. 25 mM Tris-HCl fpH 7.4V 5 mM EDTA. and 

0.1% SPS at 50°C. Other conditions of low stringency that may be used are well known in the 

art f e g . as employed for cross-species hybridizations). See. e g Ausubel. e t a ^ (cdsX 1993. 

10 Current Protocols in Molecular Siologyi John wilg v & Sons ^ ^ ^ d Kriegler, 1990, 
Sene Transfer and Ixpression^ALaboratory Manual ^ Stockton Press, NY; Shilo and 
Weinberg, 1981. pr OC Nat i Aca( j Sci USA 78 : 6789-6792. 

Conservative Mutations 

In addition to naturally-occurring allelic variants of GPCRX sequences that may exist 

IS in the population, the skilled artisan will further appreciate that changes can be introduced by 

■ m 

mutation into the nucleotide sequences of SEP ID NO NPS:1, 3, 5. 7. 9. 11, 13, 15, 17, 19 and 
21, thereby leading to changes in the amino acid sequences of the encoded GPCRX proteins, 
without altering the functional ability of said GPCRX proteins. For example, nucleotide 
substitutions leading to amino acid substitutions at "non-essential" amino acid residues can be 

20 made in the sequence of SEP ID NOS:2, 4. 6, 8, 10. 12, 14. 16. 18. 20 and 22. A 

"non-essential" amino acid residue is a residue that can be altered from the wild-type 
sequences of the GPCRX proteins without altering their biological activity, whereas an 
"essential" amino acid residue is required for such biological activity. For example, amino 
acid residues that are conserved among the GPCRX proteins of the invention are predicted to 

25 be particularly non-amenable to alteration. Amin o adds f or which conservative substitutions 
can be made are well-known within the art. 

Another aspect of the invention pertains to nucleic acid molecules encoding GPCRX 
proteins that contain changes in amino acid residues that are not essential for activity. Such 
GPCRX proteins differ in amino acid sequence from SEP ID NOS:2. 4. 6, 8. 10, 12, 14. 16. 

30 1 8. 20 and 22. yet retain biological activity. In one embodiment, the isolated nucleic acid 

molecule comprises a nucleotide sequence encoding a protein, wherein the protein comprises 
an amino acid sequence at least about 45% homologous to the amino acid sequences of SEP 
ID NGS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20 and 22. Preferably, the protein encoded bv the 
nucleic acid molecule is at least about 60% homologous to SEP ID NGS:2. 4, 6, 8, 10, 12, 14, 
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16. 18. 20 and 22: more preferably at least about 70% homologous to S EP ID NPS:2. 4. 6. 8. 
10. 12. 14. 16, 18. 20 and 22: still more preferably at least abo ut 80% homologous to SEP ID 
NPS:2. 4. 6. 8. 10. 12. 14. 16. 18. 20 and 22: even more preferab ly at least about 90% 
homologous to SEP ID NGS:2. 4. 6. 8. 10. 12. 14. 16. 18. 20 and 22: and most preferably at 
least about 95% homologous to SEP ID NPS:2. 4- 6. 8. 10. 12- 14. 16. 18. 20 and 22. 

An isolated nucleic acid molecule encoding an GPCRX protein homo logous to the 
protein of SEP ID NOS:2. 4, 6. 8. 10. 12. 14. 16. 18. 20 and 22. can be createdbv in troducing 
one or more nucleotide substitutions, additions or deletions into the nucleotide sequence of 
SEP ID NPS:1. 3. 5. 7. 9. 1 1. 13. 15. 17. 19 and 21. such that one or more amino acid 
substitutions, additions or deletions are introduced into the encoded protein. 

Mutations can be introduced into SEP ID NPS.2. 4. 6. 8. 10. 12. 14. 16. 18. 20 and 22, 
by standard techniques, such as site-directed mutagenesis and PCR-mediated mutagenesis. 
Preferably, conservative amino acid substitutions are made at one or more predicted, 
non-essential amino acid residues. A "conservative amino acid substit ution" is one in which 
the amin o acid residue is replaced with an amino acid residue having a similar side chain. 
Families of amino acid residues having similar side chains have been d efined within the art. 
These families include amino acids with basic side chains ( e g .. lysine, arginine. histidine), 
acidic side chains ( e _ g.* aspartic acid glutamic acid"), uncharged pol ar side chains (o or., 
glycine, asparagine. glutamine. serine, threonine, tyrosine, cysteine^ , nonnolar side chains 
(e g * alanine, valine, leucine, isoleucine. proline, phenylalan ine, methionine, tryptophan), 
beta-branched side chains ( e threonine, valine, isoleucine) and ar omatic side chains ( e 
tyrosine, phenylalanine, tryptophan. histidineV Thus, a predic ted non-essential amino acid 
residue in the GPCRX protein is replaced with another am ino acid residue fro m the same side 
chain family. Alternatively, in another embodiment, mutations can be introduced randomly 
along all or part of an GPCRX coding sequence, such as by saturation m utagenesis, and the 
resultant mutants can be screened for GPCRX biological activity to ident ify mutants that retain 
activity. Following mutagenesis of SEP ID NPS:2. 4. 6. 8. 10-12. 14. 16.18. 20 and 22, the 
encoded protein can be expressed bv anv recombinant technology known in the art and the 
activity of the protein can be determined. 

The relatedness of amino acid families may also be determined based on side chain 
interactions. Substituted amino acids maybe fullv conserved "strong " residues or fully 
conserved "weak" residues. The "strong" group of conserved amino acid residues may be anv 
one of the following groups: STA. NEPK. NHPK. NDEP. PHRK. MILV. MTLR HY. FYW. 
wherein the single letter amino acid codes are grouped bv those amino aci ds that may be 
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substituted for each other. Likewise, the "weak" group of conserved residues maybe any one 
of the following: CSA. ATV SAG. STNEL STPA. SGND. SNDEOK- NDEOHK. NEPHRIC 
VLIM. HFY. wherein the letters within each group represent the single letter amino acid code. 

In one embodiment a mutant GPCRX protein can be assayed for ( /> the ability to form 
protein:protein interactions with other GPCRX proteins, other cell-surface prnteins 1 ot 
biologically-active portions thereof. complex formation between a mutant GPCRX protein 
and an GPCRX ligand: or ( / r yl the ability of a mutant GPCRX protein to bind to an 
intracellular target protein or biologicallv-active portion thereof: ( e g. avidin pr oteins). 

In vet another embodiment a mutant GPCRX protein can be assayed for the ability to 
regulate a specific biological function ( e s regulation of insulin release). 

Antisense Nucleic Acids 

Another aspect of the invention pertains to isolated antisense nucleic acid molecules 
that are hvbridizable to or complementary to the nucleic acid molecule comprising the 
nucleotide sequence of SEP ID NOS:l, 3. 5, 7. 9. 11. 13, 15. 17.19 and 21 1 nr fragments. 
analogs or derivatives thereof. An "antisense" nucleic acid comprises a nucleotide sequence 
that is complementary to a "sense" nucleic acid encoding a protein f f g .. complementary to the 
coding strand of a double-stranded cDNA molecule or complementary to an mKNA 
sequence"). In specific aspects, antisense nucleic acid molecules are provided that co mprise a 
"ggji^rcomffi 

GPCRX coding strand, or to only a portion thereof. Nucleic acid molecules encoding 
fragments, homologs. derivatives and analogs of an GPCRX protein of SEP ID NOS:2. 4, 6, 
8, 10, 12, 14. 16. 18, 20 and 22: or antisense nucleic acids complementary to an GPCRX 
nucleic acid sequence of SEP ID NPS:1. 3. 5. 7. 9. 11. 13, IS, 17. 19 and 21. are additionally 
provided. 

In one embodiment, an antisense nucleic acid molecule is antisense to a "coding 
region" of the coding strand of a nucleotide sequence encoding an GPCRX protein. The term 
"coding region" refers to the region of the nucleotide sequence comprising codons which are 
translated into amino acid residues. In another embodiment, the antisense nucleic acid 
molecule is antisense to a "noncoding region" of the coding strand of a nucleotide sequence 
encoding the GPCRX protein. The term "noncoding region" refers to 5 1 and 3' sequences 
which flank the coding region that are not translated into amino acids (; g „ also referred to as 
5' and 3' untranslated regions V 
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Given the c oding stran d sequences encoding the GPCRX protein disclosed herein. 
antisense nucleic acids of the invention can be d esigned according to the rules of Watson and 
Crick or Hoogsteen ba se pairin g. The antisense nucleic acid molecule can be complementary 
to the entire coding region of GPCRX mRNA. bu t more preferably is an oligonucleotide that 
is antisense to only a portion of the coding or n oncoding region of GPCRX mRNA. For 
example, the antisense oligonucleotide can be complementary to the region surrounding the 
translation start site of GPCRX mRNA. An anti sense oligonucleotide can be. for example, 
about 5. 10. 15. 20. 25. 30. 35. 40. 45 or 50 nucle otides in length. An antisense nucleic acid of 
the invention can be constructed using chemic al synthesis or enzvmatic ligation reactions 
using procedures known in the art. For examp le, an antisense nucleic acid ( a an antisense 
oligonucleotide) can be chemically synthesized using naturally-occurring nucleotides or 
variously modified nucleotides designed to increase th e biological stability of the molecules or 
to increase the physical stability of the duplex formed betw een the antisense and sense nucleic 
acids ( c g .. phosphorothioate derivatives and acridine sub stituted nucleotides can be used). 

Examples of modified nucleotides that can be used to gener ate the antisense nucleic 
acid include: 5-fluorouracil. 5-bromouracil. 5-chloroura cil. 5-iodouracil. hvpoxanthine. 
xanthine. 4-acetvlcvtosine. 5-(carhoxvhvdToxvlmethvl) uracil. 5-carboxvmethvlaminomethvl- 
2-thiouridi nft, 5-carboxvmethvlaminomethvluracil. dihvd rouracil. beta-D-galactosylqueosine, 
inosine. N6-isopentenvl adenine. 1-methvlguani ne. 1 -methvlinosine. 2.2-dimethvlguanine, 
2-methvladenine. 2-methvlguanine. 3-methvlr .vtosine. 5-methvlcvtosuie. N6-adenine, 
7-methvlguanine. 5-methvlaminomethvluracil. 5-m ethoxvarriinomethvl-2-thiouracil. 
beta-D-mannosy lqneosi ne. 5'-memoxvcarboxvm ethvluracil. 5-methoxvuracil, 

2- me&vlthio-N6-isopentenvladenine. uracil-5 -oxvacetic acid (v). wvbutoxosine. pseudouracil. 
queosine. 2-thiocvtosine. 5-methvl-2-thiouracil - 2-thiouracil. 4-thiouracil, 5-methyluracil, 
uracil-5-oxvacetic acid methvlester. uracil-5 -oxvacetic acid <v). 5-methvl-2-thiouracil, 

3- (3-ammo-3-N-2-carhoxvpropvl) uracil. Cacp3W. and 2.6 -diaminopurine. Alternatively, the 
antisense nucleic acid can be produced biologic ally using an expression vector into which a 
nucleic acid has been subcloned in an antisep se orientation d RNA transcribed from the 
inserted nucleic acid will be of an antisense orientation to a target nucleic acid of interest 
described further in the following subsection). 

The antisense nucleic acid molecules of the inv ention are typically administered to a 
subject or generated , „ rifi f such that thev hvbric hV.e with or bind to cellular mRNA and/or 
genomic DNA encoding an GPCRX protein to thereby inhibit expression of the protein <r^ 
bv inhibiting transcription and/or translation). The hybridization can be by conventional 
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nucleotide complementarity to form a stable duplex, or. for example, in the case of an 

antisense nucleic acid molecule that binds to DNA duplexes, through specific interactions in 

the major groove of the double helix. An example of a route of administration of antisense 

nucleic acid molecules of the invention includes direct injection at a tissue site. Alternatively. 

antisense nucleic acid molecules can be modified to target selected cells and then administered 

svstemicallv. For example, for systemic administration, antisense molecules can be modified 

such that they specifically bind to receptors or antigens expressed on a selected cell surface 

( e g.. by linking the antisense nucleic acid molecules to peptides or antibodies that bind to cell 

surface receptors or antigensV The antisense nucleic acid molecules can also be delivered to 

cells using the vectors described herein. To achieve sufficient nucleic acid molecules, vector 

constructs in which the antisense nucleic acid molecule is placed under the control of a strong 

pol II or pol IP promoter are preferred. 

In vet another embodiment the antisense nucleic acid molecule of the invention is an 

ff -anomeric nucleic acid molecule. An a -anomeric nucleic acid molecule forms specific 

double-stranded hybrids with complementary RNA in which, contrary to the usual p-units. the 

strands run parallel to each other. See. e g Gaultier. e f 1987. j yj/ r / Acids i?es.-151 

6625-6641 . The antisense nucleic acid molecule can also comprise a 

T-o-methvlribonucleotide (see, e g Inoue. e f a j. 1987. j ^ucL Acids Res. 1 5 : 6131-6148> or a 
chimeric RNA-DNA analogue (see. e g Inoue. e t 1987. F EES Lett 21 5 : 327-330. 
Ribozymes and PNA Moieties 

Nucleic acid modifications include, by way of non-lim iting exa mple, modified bases, 
and nucleic acids whose sugar phosphate backbones are modified or derivatized. These 
modifications are carried out at least in part to enhance the chemical stability of the modified 
nucleic acid, such that thev may be used, for example, as antisense binding nucleic acids in 
therapeutic applications in a subject. 

In one embodiment an antisense nucleic acid of the invention is a ribozvme. 
Ribozvmes are catalytic RNA molecules with ribonuclease activity that are capable of 
cleaving a single-stranded nucleic acid, such as an mRNA, to which thev have a 
complementary region. Thus, ribozymes (e g- hammerhead ribozvmes as described in 
Haselhoff and Gerlach 1988. N at1fr e 334: 585-59n can be used to catalvticallv cleave GPCRX 
mRNA transcripts to thereby inhibit translation of GPCRX mRNA. A ribozvme having 
specificity for an GPCRX-encoding nucleic acid can be designed based upon the nucleotide 
sequence of an GPCRX cDNA disclosed herein ( i e . n SEP ID NQS:1. 3. 5. 7. 9. 11. 13. 15. 17. 
19 and 21V For example, a derivative of a Tetrahymen a L-19 IVS RNA can be constructed in 
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which the nucleotide sequence of the active site is complementary to the nucleotide sequence 
to be cleaved in an GPCRg-encoding mRNA. See, ^ g .. U.S. Patent 4,987,071 to Cech, a ah 
and U.S. Patent 5.1 16,742 to Cech. *t a j. GPCRX mRNA can also be use d to select a catalytic 
RNA having a specific ribonuclease activity from a pool of RNA molecules. See. e g„ Bartel 
et ab, (1993) Science 261:1411-1418. 

Alternatively. GPCRX gene expression can be inhibited by targeting nucleotide 
sequences complementary to the regulatory region of the GPCRX nucleic acid (e g- fog 
GPCRX promoter and/or enhancers^ to form triple helical structures that prevent transcription 
of the GPCRX gene in target cells. 5^ e ^ Helene, 1991. Anticancer Drug Pes- 6: 569-84; 
Helene. »t a j. 1992. 4^. mv Acad. Set 660: 27-36; Maher, 1992. Bioassays * 4: 807-15. 

Tn various embodiments, the GPCRX nucleic acids can be modified at the base moiety, 
sugar moietv or phosphate backbone to improve. e g„ the stability, hybridizati on, or solubility 
of the molecule. For example, the deoxvribose phosphate backbone of the nuclei c acids can 
be modified to generate peptide nucleic acids. g ee r e.g., Hyru p, g / a/-, 1996. BioorgMed 
Chem 4: 5-23. As used herein, the terms "peptide nucleic acids" or "PNAs " refer to nucleic 
acid mimics ( c DNA mimics^ in which the deoxvribose phosphate backbone i s replaced by 
a pseudopeptide backbone and only the four natural nucleobases are retained. The neutral 
backbone of PNAs has been shown to allow for specific hybridization to DNA an d RNA under 
conditions of low ionic strength. The synthesis of PNA oligomers can be performed using 
standard solid phase peptide synthesis protocols as described in Hvrup. e t 1996. supm* 
Peirv-O'Keefe. ^ fl /., 1996. Proc . Na tL Acad. Set USA 93: 14670-14675. 

PNAs of GPCRX can be used in therapeutic and diagnostic applications. For example. 
PNAs can be used as antisense or antigene agents for sequence-specific modu lation of gene 
expression by. e g .. inducing transcription or translation arrest or in hibiting replication. PNAs 
of GPCRX can also be used, for example, in the analysis of single base pair mutations in a 
gene ( e s „ PNA directed PCR clamping: as artificial restriction enzymes when used in 
combination with other enzymes. ^ g „ S t nucleases ( s ee Hvrup. e t a f I996. supra ); or as 
probes or primers for DNA sequence and hybridization ( s ee Hvrup. e f 1996. 
Perrv-O^eefe^ a i t 1996. suprak 

Tn another embodiment. PNAs of GPCRX can be modified. e g .. to enhance their 
stability or cellular uptake, bv attaching lipophilic or other helper groups to PNA. by the 
formation of PNA-DNA chimeras, or bv the use of liposomes or other techniques of drug 
delivery known in the art. For example. PNA-DNA chimeras of GPCRX c an be generated 
that may combine the advantageous properties of PNA and DNA. Such chiTneras allow DNA 
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recognition enzymes ( e g ., RNase H and DNA polymerases^ to interact with the DNA portion 

while the PNA portion would provide high binding affinity and specificity. PNA-DNA 

chimeras c an be lin ked using linkers of appropriate lengths selected in terms of base staririnfo 

number of bonds between the nucleobases, and orientation ( s ee Hvrup, etal., 1996. s upra)' 

5 The synthesis of PNA-DNA chimeras can be performed as described in Hvrup & a } 9 1996. 

supr a an d Finn. e t 1996. j \r T/c / Acids Res 24: 3357-3363. For example, a DNA chain can 

be synthesized on a solid support using standard phosphoramidite coupling chemistry, and 

modified nucleoside analogs. e g -.. S'-f^methoxytritvDamino-S^deoxv-thymidine 

phosphoramidite, can be used between the PNA and the 5' end of DNA, S ee, eg., Mag, e f a fa 

10 1989. ] $ tiC ] Acid Re s 5973-5988. PNA monomers are then coupled in a stepwise manner 

to produce a chimeric molecule with a 5' PNA segment and a 3' DNA segment. S ee r €m g m9 

Finn, e f 1996. ^ upr a^ Alternatively, chimeric molecules can be synthesized with a 5* DNA 

segment arid a 3 f PNA segment. S ee, e.g., Petersen, et aJ ., 1975. Bioorg. Med. Chem. Lett.-*! 

1119-11124. 

15 In other embodiments, the oligonucleotide may include other appended groups such as 

peptides ( e g -., for targeting host cell receptors j n <\4vq }* or a s ents facilitating transport across 
the cell membrane ( se e,-e.g; Letsinger, et a j. y 1989. Proa ^ at i Acad. Set USA. S§1 
6553-6556: Lemaitre, e t n j.. 1987. p roc jq at i Acad. Set 84: 648-652: PCT Publication No. 
WP88/09810) or the blood-brain barrier ( s ee e g ., PCT Publication No. WO 89/101341 In 

20 addition, oligonucleotides can be modified with hybridization triggered cleavage agents ( s ee ^ 
e g Krol, ft 1988. BicTechniques 6:958-976^ or intercalating agents ( 5ef> ^ g ., Zon, 1988. 
Pharm. Res - $ : 539-549Y To this end, the oligonucleotide may be conjugated to another 
molecule, e g„ a peptide, a hybridization triggered cross-linking agent, a transport agent, a 
hybridization-triggered cleavage agent and the like. 

25 GPCRX Polypeptides 

A polypeptide according to the invention includes a polypeptide including the amino 
acid sequence of GPCRX polypeptides whose sequences are provided in SEP ID NOS:2, 4 n 6 n 
8, 10, 12, 14, 16, 18, 20 and 22. The invention also includes a mutant or variant protein anv of 
whose residues maybe changed from the corresponding residues shown in SEP ID NOS:2, 4, 
30 6, 8, 10, 12, 14, 16, 18, 20 and 22, while still encoding a protein that maintains its GPCRX 
activities and physiological functions, or a functional fragment thereof. 

In general, an GPCRX variant that preserves GPCRX-like function includes anv 
variant in which residues at a particular position in the sequence have been substituted by 
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other amino acids, and further include the possibility of inserting an additional residue or 

residues between two residues of the parent protein as well as the possibility of deleting one or 
more residues from the parent sequence. Any amino acid substitution, insertion, or deletion is 
encompassed bv the invention. In favorable circumstances, the substitution is a conservative 
substitution as defined above. 

One aspect of the invention pertains to isolated GPCRX proteins, and biologically- 
active portions thereof, or derivatives, fragments, analogs or homologs thereof. Also provided 
are polypeptide fragments suitable for use as immunogens to raise anti-GPCRX antibodies. In 
one embodiment, native GPCRX proteins can be isolated from cells or tissue sources bv an 
appropriate purification scheme using standard protein purification techniques. In another 
embodiment. GPCRX proteins are produced bv recombinant DNA techn i ques. Alternative to 
recombinant expression, an GPCRX protein or polypeptide can be synthesized chemically 
using standard peptide synthesis techniques. 

An "isolated" or "purified" polypeptide or protein or biologicallv-active portion thereof 
is substantially free of cellular material or other contaminating proteins from the cell or tissue 
source from which the GPCRX protein is derived, or substantially free from chemical 
precursors or other chemicals when chemically synthesized. The language "substantially free 
of cellular material" includes preparations of GPCRX proteins in which the protein is 
separated from cellular components of the cells from which it is isolated or recombinantlv- 
produced. In one embodiment, the language "substantially free of cellular material" includes 
preparations of GPCRX proteins having less than about 30% (bv dry weight) of non-GPCRX 
proteins (also referred to herein as a "contaminating protein"), more preferably less than about 
20% of non-GPCRX proteins, still more preferably less than about 10% of non-GPCRX 
proteins, and most preferably less than about 5% of non-GPCRX proteins. When the GPCRX 
protein or biologicallv-active portion thereof is recombinantlv-produced. it is also preferably 
substantially free of culture medium. culture medium represents less than about 20%, 
more preferably less than about 10%, and most preferably less than about 5% of the volume of 
the GPCRX protein preparation. 

The language "substantially free of chemical precursors or other chemicals" includes 
preparations of GPCRX proteins in which the protein is separated from chemical precursors or 
other chemicals that are involved in the synthesis of the protein. In one embodiment, the 
language "substantially free of chemical precursors or other chemicals" includes preparations 
of GPCRX proteins having less than about 30% fbv dry weight) of chemical precursors or 
non-GPCRX chemicals, more preferably less than about 20% chemical precursors or 
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non-GPCRX chemicals, still more preferably less than about 10% chemical precursors or 

non-GPCRX chemicals, and most preferably less than about 5% chemical precursors or 
non-GPCRX chemicals. 

Biologically-active portions of GPCRX proteins include peptides comprising amino 
5 acid sequences sufficiently homologous to or derived from the amino acid sequences of the 
GPCRX proteins ( e g .. the amino acid sequence shown in SEP ID NOS:2. 4. 6, 8. 10. 12. 14, 
16. 18, 20 and 22) that include fewer amino acids than the full-length GPCRX proteins, and 
exhibit at least one activity of an GPCRX protein. Typically, biologically-active portions 
comprise a domain or motif with at least one activity of the GPCRX protein. A biologicallv- 

10 active portion of an GPCRX protein can be a polypeptide which is. for example. 10. 25, 50, 
100 or more amino acid residues in length. 

Moreover, other biologically-active portions, in which other regions of the protein are 
deleted, can be prepared by recombinant techniques and evaluated for one or more of the 
functional activities of a native GPCRX protein. 

15 In an embodiment, the GPCRX protein has an a mino aci d sequence shown in SEP ID 

NOS:2. 4. 6. 8. 10. 12, 14. 16. 18, 20 and 22. In other embodiments, the GPCRX protein is ** 
substantially homologous to SEP ID NOS:2. 4. 6. 8. 10. 12. 14. 16. 18. 20 and 22. and retains 
the functional activity of the protein of SEP ID NGS:2. 4. 6. 8. 10. 12. 14. 16. 18. 20 and 22. 
yet differs in amino acid sequence due to natural allelic variation or mutagenesis, as described 

20 in detail, below. Accordingly, in another embodiment, the GPCRX protein is a protein that 

comprises an amino acid sequence at least about 45% homologous to the amino acid sequence 
of SEP ID NGS:2, 4. 6. 8. 10. 12. 14. 16. 18. 20 and 22. an d retains the functional activity of 
the GPCRX proteins of SEP ID NPS:2. 4. 6. 8. 10. 12. 14. 16. 18. 20 and 22. 

Determining Homology Between Two or More Sequences 

25 To determine the percent homology of two amino acid sequences or of two nucleic 

acids, the sequences are aligned for optimal comparison purposes ( e g„ gaps can be introduced 
in the sequence of a first amino acid or nucleic acid sequence for optimal alignment with a 
second amino or nucleic acid sequenced. The amino acid residues or nucleotides at 
corresponding amino acid positions or nucleotide positions are then compared. When a 

30 position in the first sequence is occupied by the same amino acid residue or nucleotide as the 
corresponding position in the second sequence, then the molecules are homologous at that 
position f/ _ e ..-as used herein amino acid or nucleic acid "homology" is equivalent to amino 
acid or nucleic acid "identity""). 
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The nucleic acid sequence homology maybe determined as th e degree of identity 
between two sequences. The homology may be determined using comp uter programs known 
in the art, such as GAP software provided in the GCG program package. f y ^> Needleman and 
Wunsch. 1970. j Mol Bio l 4 8: 443-453. Using GCG GAP software wi th the following settings 
for nucleic acid sequence comparison: GAP creation penalty of 5.0 an d GAP extension 
penalty of 0.3. the coding region of the analogous nucleic acid sequences referred to above 
exhibits a degree of identity preferably of at least 70%. 75%, 80%. 85%. 90% . 95%. 98%. or 
99%. with the CDS (encoding^ part of the DNA sequence shown in SEP ID NO S:l. 3. 5. 7. 9. 
11,13. 15.17. 19 and 21. 

The term "sequence identity" refers to the degree to which two pol ynucleotide or 
polypeptide sequences are identical on a residue-bv-residue basis ove r a particular region of 
comparison. The term "percentage of sequence identity" is calculated by comparing two 
optimally aligned sequences over that region of comparison, determining th e number of 
positions at which the identical nucleic acid base ( e g A. T. C. G. U . or L in the case of 
nucleic acids> occurs in both sequences to yield the number of matched positio ns, dividing the 
number of matched positions by the total number of positions in the r egion of comparison d e > 
the window size), and multiplying the result bv 100 to yield the percentage of sequence 
identity. The term "substantial identity" as used herein denotes a characte ristic of a 
polynucleotide sequence, wherein the polynucleotide comprises a sequence th at has at least 80 
percent sequence identity, preferably at least 85 percent identity and often 90 to 95 percent 
sequence identity, more usually at least 99 percent sequence identity as compared to a 
reference sequence over a comparison region. 
Chimeric and Fusion Proteins 

The invention also provides GPCRX chimeric or fusion protein s- As used herein, an 
GPCRX "chimeric protein" or "fusion protein" comprises an GPCRX polypep tide operativelv- 
linked to a non-GPCRX polypeptide. An "GPCRX polypeptide" refers to a po lypeptide 
having an amino acid sequence corresponding to an GPCRX protein (SEP ID NOS:2. 4, 6, 8, 
10. 12, 14. 16. 18. 20 and 22Y whereas a "non-GPCRX polypeptide" re fers to a polypeptide 
having an amino acid sequence corresponding to a protein that is not subst antially homologous 
to the GPCRX protein. e g ~ a protein that is different from the GPCRX protein a nd that is 
derived from the same or a different organism. Within an GPCRX fusion p rotein the GPCRX 
polypeptide can correspond to all or a portion of an GPCRX protein. In one embod iment, an 
GPCRX fusion protein comprises at least one biologicallv-active portion o f an GPCRX 
protein. In another embodiment, an GPCRX fusion protein comprises at least two 
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biologicallv-active portions of an GPCKX protein. In vet another embodim ent, an GPCRX 

fusion protein comprises at least three biologically-active portions of an GPCRX protein. 

Within the fusion protein, the term "operativelv-linked" is intended to indicate that the 

GPCRX polypeptide and the non-GPCRX polypeptide are fused in-frame with one another. 

The non-GPCRX polypeptide can be fused to the N-terminus or C-terminus of the GPCRX 

polypeptide. 

In one embodiment the fusion protein is a GST-GPCRX fusion protein in which the 
GPCRX sequences are fused to the C-tenninus of the GST (glutathione S-transferaset 
sequences. Such fusion proteins can facilitate the purification of recombinant GPCRX 
polypeptides. 

In another embodiment the fusion protein is an GPCRX protein containing a 
heterologous signal sequence at its N-terminus. In certain host cells (e g- mammalian host 
cellsV expression and/or secretion of GPCRX can be increased through use of a h eterologous 
signal sequence. 

In vet another embodiment, the fusion protein is an GPCRX-immuno globulin fusion 
protein in which the GPCRX sequences are fused to sequences derived from a member of the 
immunoglobulin protein family. The GPCRX-immuno globulin fusion pr oteins of the 
invention can be incorporated into pharmaceutical compositions and adm inistered to a subject 
to inhibit an interaction between an GPCRX Ugand and an GPCRX protein on the surface of a 
celt to thereby suppress GPCRX-mediated signal transduction / n VZV(? . The GPCRX- 
immuno globulin fusion proteins can be used to affect the bioavailability of an GPCRX 
cognate ligand. Inhibition of the GPCRX ligand/GPCRX interaction mav be useful 
therapeutically for both the treatment of proliferative and differentiative disorders, as well as 
modulating ( e g . promoting or inhibiting^ cell survival. Moreover, the 
GPCRX-immunoglobulin fusion proteins of the invention can be used as immunogens to 
produce anti-GPCRX antibodies in a subject, to purify GPCRX ligands, and in screening 
assays to identify molecules that inhibit the interaction of GPCRX with an GPCRX ligand. 

An GPCRX chimeri c or fusion protein of the invention can be produced by standard 
recombinant DNA techniques. For example. DNA fragments coding f or the different 
polypeptide sequences are li gated together in-frame in accordance with conventional 
techniques, e _ g _ . by employing blunt-ended or stagger-ended termini for ligation, restriction 
enzyme digestion to provide for appropriate termini, filling-in of cohesive ends as appropriate, 
alkaline phosphatase treatment to avoid undesirable joining, and enzymatic ligation. In 
another embodiment the fusion gene can be synthesized by conventional techniques including 
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automated DNA synthesizers. Alternatively. PC R amplification of gene fragments can be 
carried out using anchor primers that give rise to complem entary overhangs between two 
consecutive gene fragments that can subsequently be an nealed and reamplified to generate a 
chimeric gene sequence e Ausubel. e t a l- CT TppPNrrPpr>TnrnT.<;rNrMnT.P.ciiT.Ai? 
R lOLC1 Y- - Tohp Wiley & Sons. 1992Y Moreover, many expr ession vectors are commercially 
available that already encode a fusion moietv (< > g- a GST po lypeptide). An 
GPCRX-e nf "Hin g nucleic acid can be cloned into such an expression vector such that the 
fusion moietv is linked in-frame to the GPCRX protein. 
GPCRX Agonists and Antagonists 

The invention also pertains to variants of the GPCRX proteins that func tion as either 
GPCRX agonists (,• a mimetics) or as GPCRX antagonists . Variants of the GPCRX protein 
can be generated bv mutagenesis ( 0 g ~ discrete point m utation or truncation of the GPCRX 
protein). An agonist of the GPCRX protein can retain substantially the same, or a subset of, 
the biological activities of the naturally occurring form o f the GPCRX protein. An antagonist 
of the GPCRX protei n r an inhi bit one or more of the a ctivities of the naturally occurring form 
of the GPCRX protein bv. for example, competitively binding to a downstream or upstream 
member of a cellular signaling cascade which includes the GPCRX protein . Thus, specific 
biological effects can be elicited bv treatment with a v ariant of limited function. In one 
embodiment, treatment of a subject with a variant having a subset of the b iological activities 
of the naturally occurring form of the protein has fewer side effects in a subject relative to 
treatment with the naturally occurring form of the GPCRX proteins. 

Variants of the GPCRX proteins that function as either GP CRX agonists (j e ., 
mimetics ) or as GPCRX antagonists can be identified bv screening combinatorial libraries of 
mutants ( e g .. truncation mutants) of the GPCRX proteins for GPCRX protein agonist or 
antagonist activity. In one embodiment, a variegated lib rary of GPCRX variants is generated 
bv combinatorial mutagenesis at the nucleic acid leve l and is encoded bv a variegated gene 
library. A variegated library of OPCRX variants can b e produced bv. for example, 
enzvmaticallv ligating a mixture of synthetic oligonucl eotides into gene sequences such that a 
degenerate set of potential GPCRX sequences is expr essible as individual polypeptides, or 
alternatively, as a set of larger fusion proteins g .. for phage display) containing the set of 
GPCRX sequences therein. There are a variety of methods wh ich can be used to produce 
libraries of potential GPCRX variants from a degenerate oligonucleotide sequence. Chemical 
synthesis of a degenerate gene sequence c an be perfo rmed in an automatic DNA synthesizer, 
and the synthetic gene then li gated into an appropriate ex pression vector. Use of a degenerate 
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set of eenes allows for the provision, in one mixture, of all of the sequences encoding the* 

desired set of potential GPCRX sequences. Methods for synthesizing degenerate 

oligonucleotides are well-known within the art. e g %> Narang. 1983. Tetrahedro n 39: 3: 

Itakura. e t 1984. A mUm Rev . Biochem. 53: 323 ^ Itakura, et a /- v 1984. Science ^S: 1056; 

5 Dce 1g , a /. t 1983. j^c/. Acids Res. 11:477. 

Polypeptide Libraries 

In addition, libraries of fragments of the GPCRX protein coding sequences can be used 
to generate a variegated population of GPCRX fragments for screening and subsequent 
selection of variants of an GPCRX protein. In one embodiment, a library of coding sequence 

10 fragments can be generated by treating a double stranded PCR fragment of an GPCRX coding 
sequence with a nuclease under conditions wherein nicking occurs only about once per 
molecule, denaturing the double stranded DNA, renaturing the DNA to form double-stranded 
DNA that can include sense/antisense pairs from different nicked products, removing single 
stranded portions from reformed duplexes by treatment with S t nuclease, and li gating the 

15 resulting fragment library into an expression vector. By t his meth od, expression libraries can 
be derived which encodes N-tenninal and internal fragments of various sizes of the GPCRX ^ 
proteins. 

Various techniques are known in the art for screening gene products of combinatorial 
libraries made by point mutations or truncation, and for screening cDNA libraries for gene 

20 products having a selected property. Such techniques are adaptable for rapid screening of the 
gene libraries generated by the combinatorial mutagenesis of GPCRX proteins. The most 
widely used techniques, which are amenable to high throughput analysis, for screening large 
gene libraries typically include cloning the gene library into replicable expression vectors, 
transforming appropriate cells with the resulting library of vectors, and expressing the 

25 combinatorial genes under conditions in which detection of a desired activity facilitates 

isolation of the vector encoding the gene whose product was detected. Recursive ensemble 
mutagenesis fREMD. a new technique that enhances the frequency of functional mutants in the 
libraries, can be used in combination with the screening assays to identify GPCRX variants. 
See, e.g., Arkin and Yourvan. 1992. p ror jVatf. Acad. Set USA 89: 7811-7815; Delgrave, et 

30 q /-. 1993. P rotein Engineerin g 6:327-33 1 . 

Anti-GPCRX Antibodies 

The invention encompasses antibodies and antibody fragments, such as or (Fj ) 2 , 
that bind immunospecificallv to any of the GPCRX polypeptides of said invention. 
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An isolated GPCRX protein, or a portion or fragment thereof, can b e used as an 
immunogen to generate antibodies that bind to GPCRX polypeptides using standard 
tepJiTii ques for polyclonal and monoclonal antibody preparation. The fu ll-length GPCRX 
proteins can be used or. alternatively, the invention provides antigenic peptide frag ments of 
GPCRX proteins for use as immunogens. The antigenic GPCRX peptides comprises at least 4 
ammo ac id residues of the amino acid sequence shown in SEP ID NO NOS:2. 4. 6. 8, 10. 12. 
14. 16, 1 8- 20 and 22. and encompasses an epitope of GPCRX such that an antibody raised 
against the peptide forms a specific immune complex with GPCRX. Preferably, the antigenic 
peptide comprises at least 6. 8. 10, 15, 20. or 30 amino acid residues. Longer antigenic 
peptides are sometimes preferable over shorter antigenic peptides, depe nding on use and 
according to methods well known to someone skilled in the art. 

In certain embodiments of the invention, at least one epitope encompas sed bv the 
antigenic peptide is a region of GPCRX that is located on the surface of th e protein ( e a 
hvdrophilic region). As a means for targeting antibody production, hydropathy plots showing 
regions of hvdrophilicitv and hvdrophobicitv may be generated bv any m ethod well known in 
the art, including, for example, the Kvte Doolittle or the Hopp Woods metho ds, either with or 
without Fourier transformation c Hopp and Woods. 1981. jsfat Acad. ScL USA 

78: 3824-3828: Kvte and Doolittle. 1982. t MoL Bic h 157: 105-142. each incorporated herein 
bv reference in their entirety!. 

As disclosed herein, GPCRX protein sequences of SEP ID NOS:2. 4. 6. 8, 10- 12. 14, 
16, 18, 20 and 22. or derivatives, fragments, analogs or homologs thereof, mavbe u tilized as 
immunogens in the generation of antibodies that immnnn specificallv-bind the se protein 
components. The term "antibody" as used herein refers to immunoglo bulin molecules and 
immunologicallv-active portions of immunoglobulin molecules. / e - molecules th at contain an 
antigen binding site that specificallv-binds (immunoreacts with) an antigen, s uch as GPCRX. 
Such antibodies include, but are not limited to. polyclonal, monoclonal, chimeric, single chain, 
F andF . ^ fragments, and an F . expression library. In a specific embodiment, antibodies to 

— ab (ab'jz 9S aD • 

human GPCRX proteins are disclosed. Various procedures known within the ar t may be used 
for the production of polyclonal or monoclonal antibodies to an GPCRX protein sequence of 
SEP ID NOS:2. 4. 6. 8. 10. 12, 14. 16. 18. 20 and 22. or a derivative, fragm ent analog or 
homolog thereof. Some of these proteins are discussed below. 

For the production of polyclonal antibodies, various suitable host animals ( e .g- rabbit. 
goat, mouse or other mammal) may be immunized by injection with the native p rotein, or a 
synthetic variant thereof, or a derivative of the foregoing. An appropriat e immunogenic 
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preparation can contain, for example, recombinantlv-expressed GPCRX protein or a 

chemicallv-svnthesized GPCRX polypeptide. The preparation can further include an adjuvant. 

Various adjuvants used to increase the immunological response include, but are not limited to. 

Freund's (complete and incompleted mineral gels ( e .g„, aluminum hydroxide), surface active 

5 substances ( e _g, lvsolecithin. pluronic polvols. polvanions. peptides, oil emulsions. 

dinitrophenol, etc.), human adjuvants such as Bacille-Calmette-Guerin md Corynebacterium 
panni m* or similar immunostimulatorv agents. If desired, the antibody molecules directed 
against GPCRX can be isolated from the mammal ( e , g- fr° m the bloods and further purified 
by well known techniques, such as protein A chromatography to obtain the IgG fraction. 

10 The term "monoclonal antibody" or "monoclonal antibody composition", as used 

herein, refers to a population of antibody molecules that contain only one species of an antigen 
binding site capable of immunoreacting with a particular epitope of GPCRX. A monoclonal 
antibody composition thus typically displays a single binding affinity for a particular GPCRX 
protein with which it immunoreacts. For preparation of monoclonal antibodies directed 

15 towards a particular GPCRX protein, or derivatives, fragments, analogs or homologs thereof, 
any technique that provides for the production of antibody molecules by continuous cell line 
culture may be utilized. Such techniques include, but are pot limited to. the hvbridoma 
technique ( s ee e Kohler & Milstein. 1975. j y g ft /r g 256: 495-497): the trioma technique: the 
human B-cell hvbridoma technique ( 5 eP e g f Kozbor. e t a j ^ 1983. I mmunol Today 9 4: 72) and 

20 the EBV hvbridoma technique to produce human monoclonal antibodies ( s ee e g t Cole. e t a \ 

1985, In: M ONOCL qnal Antibodies and C^cer Zherapy^ Alan R » Liss ^ Inc -' PP- 77 " 96 )- 
Human monoclonal antibodies may be utilized in the practice of the invention and may be 
produced by using human hvbridomas ( S 9e eg> Cote. e t a j 1983. tfntf Ann J r ^w USA 
80: 2026-2030^ or by transforming human B-cells with Epstein Barr Virus r > r vitrolsee, e.g„ 

25 Cole, et a i t 1985. In: M QNQCLQNAL A NTIB odies AND Gancer Iherapy-. A* 811 R - L * ss n 1110 
pp. 77-96"). Each of the above citations is incorporated herein by reference in their entirety. 

According to the invention, techniques can be adapted for the production of 
single-chain antibodies specific to an GPCRX protein ( s ee e £ U.S. Patent No. 4.946.778V 
In addition, methods can be adapted for the construction of F A b expression libraries e% g $ 

30 Huse. e t a i 1989. Scienc e 246: 1275-128Q to allow rapid and effective identification of 

monoclonal F ^ fragments with the desired specificity for an GPCRX protein or derivatives, 
fragments, analogs or homologs thereof. Non-human antibodies can be "humanized" by 
techniques well known in the art. S ee, e.g., u s - Patent No. 5.225.539. Antibody fragments 
that contain the idiotvpes to an GPCRX protein may be produced by techn iques k nown in the 
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art including, but no t limited to: ( j\ an F^ ,^ fragment produced by pepsin digestion of an 

antibody molecule; (ff) an fragment generated by reducing the disulfide bridge s of an -F^y 

fragment; ( j jj) an F^ b fragment generated by the treatment of the antibody molecule with 

papain and a reducing agent; and (j v ) F y fragments. 

Additionally, recombinant anti-GPCRX antibodies, such as chimeric and humanized 

monoclonal antibodies, comprising both human and non-human portions, which can be made 

using standard recombinant DNA techniques, are within the scope of the invention. Such 

chimeric and humanized monoclonal antibodies can be produced by recombinant DNA 

techni ques known in the art, for example using methods described in International Application 

No. PCT/US86/02269: European Patent Application No. 184.187: European Patent 

Application No. 171,496: European Patent Application No. 173.494: PCT International 

Publication No. WO 86/01533: U.S. Patent No. 4.816.567: U.S. Pat. No. 5.225.539: European 

Patent Application No. 125.023: Better. e t „ /.. 1988. S cience 24Q: 1041-1043: Liu. *t a U 1987. 

Proc. Natl. Acad. Set USA 8* 3439-3443; Liu, et a /.,1987.j, Immuno h 139: 3521-3526; Sun, 

eta j» 1987. p r0 n Natl Acad. Set USA 84: 214-218; Nishimura, eta j., 1987. Cancer Res. 

999-1005: Wood. a /.. 1985. N atur e 314 :446-449; Shaw, e t a /. n 1988. j m Natl Cancer Inst. 

80: 1553-1559V Morrison(1985^ Scienc " 229:1202-1207: Oi. e ta j. (1986> p i^c^y* 

4:214: Jones, e t fl /.. 1986. N atur e 321 : 552-525: Verhoevan. e t gUlSM^Science 239: 1534; 

and Beidler. e t a j„ 1988. / Immunol 141 ' 4053-4060. Each of the above citations are 

incorporated herein by reference in their entirety. 

In one embodiment, methods for the screening of antibodies that possess the desired 

specificity include, but are not limited to. en zyme-lin ked immunosorbent assay (ELIS A) and 

other immunologically-mediated techniques known within the art. In a specific embodiment, 

selection of antibodies that are specific to a particular domain of an GPCRX protein is 

facilitated bv generation of hvbridomas that bind to the fragment of an GPCRX protein 

possessing such a domain. Thus, antibodies that are specific for a desired domain within an 

GPCRX protein, or derivatives, fragments, analogs or homologs thereof, are also provided 

herein. 

Anti-GPCRX antibodies may be used in methods known within the art relating to the 
localization and/or quantitation of an GPCRX protein ( e _g_, f° r use * n measuring levels of the 
GPCRX protein w ithin a ppropriate physiological samples, for use in diagnostic methods, for 
use in imaging the protein, and the likeV In a given embodiment, antibodies for GPCRX 
proteins, or derivatives, fragments, analogs or homologs thereof, that contain the antibody 
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derived binding domain, are utilized as pharmacologicallv-active compound's (hereinafter 

"Therapeutics"^. 

An anti-GPCRX antibody ( g g.. monoclonal antibody) can be used to isolate an 
GPCRX polypeptide by standard techniques, such as affinity chromatography or 
immunoprecipitation. An anti-GPCRX antibody can facilitate the purification of natural 
GPCRX polypeptide from cells and of recombinantly-produced GPCRX polypeptide 
expressed in host cells. Moreover, an anti-GPCRX antibody can be used to detect GPCRX 
protein ( e g -.. in a cellular lvsate or cell supernatant") in order to evaluate the abundance and 

pattern of expression of the GPCRX protein. Anti-GPCRX antibodies can be used 

* 

diagnosticallv to monitor protein levels in tissue as part of a clinical testing procedure. e g ... to, 
for example, determine the efficacy of a given treatment regimen. Detection can be facilitated 
by coupling (/ g .. physically linking) the antibody to a detectable substance. Examples of 
detectable substances include various enzymes, prosthetic groups, fluorescent materials, 
luminescent materials, bioluminescent materials, and radioactive materials. Examples of 
suitable enzymes include horseradish peroxidase, alkaline phosphatase, R-galactosidase. or 
acetylcholinesterase; examples of suitable prosthetic group complexes include - 
streptavidin/biotin and avidin/biotin: examples of suitable fluorescent materials include 
umbelliferone. fluorescein, fluorescein isothiocvanate. rhodamine. dichlorotriazinvlamine 
fluorescein, dansvl chloride or phvcoervthrin; an example of a luminescent material includes 
luminol: examples of bioluminescent materials include luciferase. luciferin. and aequorin. and 
examples of suitable radioactive material include 125 1. 13 *L 35 S or 3 H. 

GPCRX Recombinant Expression Vectors and Host Cells 

Another aspect of the invention pertains to vectors, preferably expression vectors, 
containing a nucleic acid encoding an GPCRX protein, or derivatives, fragments, analogs or 
homologs thereof. As used herein, the term "vector" refers to a nucleic acid molecule capable 
of transporting another nucleic acid to which it has been linked. One type of vector is a 
"plasmid". which refers to a circular double stranded DNA loop into which additional DNA 
segments can be ligated. Another type of vector is a viral vector, wherein additional DNA 
segments can be ligated into the viral genome. Certain vectors are capable of autonomous 
replication in a host cell into which they are introduced (e . g-* bacterial vectors having a 
bacterial origin of replication and episomal mammalian vectors V Other vectors ( e g„ 
non-episomal mammalian vectors") are integrated into the genome of a host cell upon 
introduction into the host cell, and thereby are replicated along with the host genome. 
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Moreover, certain vectors are capable of directing the expression of genes to which they are 

operativelv-linked. Such vectors are referred to herein as "expression vectors". In general, 

expression vectors of utility in recombinant DNA techniques are often in the form of plasmids. 

In the present specification, "plasmid" and "vector" can be used interchangeably as the 

plasmid is the most commonly used form of vector. However, the invention is intended to 

include such other forms of expression vectors, such as viral vectors ( e . g-* replication defective 

retroviruses, adenoviruses and adeno-associated viruses), which serve equivalent functions. - 

The recombinant expression vectors of the invention comprise a nucleic acid of the 

invention in a form suitable for expression of the nucleic acid in a host cell, which means that 

the recombinant expression vectors include one or more regulatory sequences, selected on the 

basis of the host cells to be used for expression, that is operativelv-linked to the nucleic acid 

sequence to be expressed. Within a recombinant expression vector, "operablv-linked" is 

intended to mean that the nucleotide sequence of interest is linked to the regulatory 

sequencers) in a manner that allows for expression of the nucleotide sequence ( e g.. in an j n 

transcription/translation system or in a host cell when the vector is introduced into the 

host cell). 

The term "regulatory sequence" is intended to includes promoters, enhancers and other 
expression control elements ( e . g « polvadenvlation signals). Such regulatory sequences are 
described, for example, in Goeddel. G ENE Expression XechNologyIMethods in 
Exryy^/r^rtqY 1 85 « Academic Press. San Diego. Calif. (1990). Regulatory sequences include 
those that direct constitutive expression of a nucleotide sequence in many types of host cell 
and those that direct expression of the nucleotide sequence only in certain host cells ( e g.. 
tissue-specific regulatory sequences). It will be appreciated bv those skilled in the art that the 
design of the expression vector can depend on such factors as the choice of the host cell to be 
transformed, the level of expression of protein desired, etc. The expression vectors of the 
invention can be introduced into host cells to thereby produce proteins or peptides, including 
fusion proteins or peptides, encoded bv nucleic acids as described herein ( e _ g~ GPCRX 
proteins, mutant forms of GPCRX proteins, fusion proteins, etc.). 

The recombinant expression vectors of the invention can be designed for expression of 
GPCRX proteins in prokarvotic or eukarvotic cells. For example. GPCRX proteins can be 
expressed in bacterial cells such as E scherichia col i* insect cells (using baculovirus expression 
vectors) yeast cells or mammalian cells. Suitable host cells are discussed further in Goeddel. 
Qene Expression IechnologyIMethods in Bnzymology 185, Academic Press, San 
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Diego; Calif. (1990V Alternatively, the recombinant expression vector can be transcribed and 

translated / „ ^tr o* f° r example using T7 promoter regulatory sequences and T7 polymerase. 

Expression of proteins in prokarvotes is most often carried out in E scherichia co li with 

vectors containing constitutive or inducible promoters directing the expression of either fusion 

5 or non-fusion proteins. Fusion vectors add a number of amino acids to a protein encoded 

therein, usually to th e ammo terminus of the recombinant protein. Such fusion vectors 

typically serve three purposes: (/) to increase expression of recombinant protein: (//) to 

increase the solubility of the recombinant protein: and (/ / /) to aid in the purification of the . 

recombinant protein by acting as a ligand in affinity purification. Often, in fusion expression 

10 vectors, a proteolytic cleavage site is introduced at the junction of the fusion moiety and the 
recombinant protein to enable separation of the recombinant protein from the fusion moiety 
subsequent to purification of the fusion protein. Such enzymes, and their cognate recognition 
sequences, include Factor Xa. thrombin and enterokinase. Typical fusion expression vectors 
include pGEX (Pharmacia Biotech Inc: Smith and Johnson, 1988. Q en e 67: 31-401 pMAL 

15 (New England Biolabs. Beverly, Mass.") andpRTTS (Pharmacia, Piscatawav, N.J^ that fuse 
glutathione S-transferase (GST\ maltose E binding protein, or protein A, respectively, to the 
target recombinant protein- 
Examples of suitable inducible non-fusion ] ? co j j expression vectors include pTrc 
(Amrann et (1988) Q ene 69:301-315) and pET 1 Id (Studier et a /^ E NE Expression 

20 IechnologyIMethods in e nzymot OOY 18s - Academic Press. San Diego. Calif. (1990^ 
60-89). 

One strategy to maximize recombinant protein expression in j ? co j j is to express the 
protein in a host bacteria with an impaired capacity to proteolvticallv cleave the recombinant 
protein. See, e.g., Gottesman, G ENE Expression IechnologyIMethods in Snzymology 

25 185, Academic Press, San Diego, Calif. (1990) 1 19-128. Another strategy is to alter the 

nucleic acid sequence of the nucleic acid to be inserted into an expression vector so that the 
individual codons for each amino acid are those preferentially utilized in e . eoliSsee, e.g., 
Wada, e f q /„ 1992. j ^ uc i Acids Res - 20-' 2111-2118). Such alteration of nucleic acid 
sequences of the invention can be carried out by standard DNA synthesis techniques. 

30 In another embodiment, the GPCRX expression vector is a veast expression vector- 

Examples of vectors for expression in yeast S accharomyces cerivisa e include pYepSecl 
(Baldari, e t 1987. E MBO J. 6: 229-234V pMFa (Kurian and Herskowitz, 1982. Ce ll 3Q: 
933-943V pJRY88 fSchultz e t 1987. Q en e 54: 113-123V nYES2 (Invitrogen Corporation. 
San Diego, Calif), and picZ (InVitrogen Corp. San Diego, Calif.Y 
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Alternatively. GPCRX can be expressed in insect cells using baculovirus expression 
vectors. Baculovirus vectors available for expression of proteins in cultured in sect cells ( e ,g^ 
SF9 cells) include the pAc series f Smith. ^ n j.. 1983. M ol Cell Biol 3: 2156-2165) and the 
pVL series (Lucklow and Summers. 1989. jrj ro f os ^, 170: 31-39). 

In vet another emb odiment^ a nucleic acid of the invention is expressed in mammalian 
cells using a mammalian expression vector. Examples of mammalian expression vectors 
include pCDM8 (Seed, 1987. ]\r ahfr e 329: 840) and pMT2PC (Kaufinan. „t al ., 1987. EMBO 
j 6 : 187-195). When used in mamma lian cells, the expression vector's control functions are 
often provided by viral regulatory elements. For ex^ Tnple^ mmm only used promoters are 
derived from polyoma, adenovirus 2. cytomegalovirus, and simian virus 40. For other suitable 
expression systems for both prokarvotic and eukarvotic cells see. e g . Chapters 16 and 17 of 
Sambrook. e t a /^MoLECULAR CloninglALaboratory Manual- 2nd ed., Cold Spring 
Harbor Laboratory. Cold Spring Harbor Laboratory Press. Cold Spring Harbor . N.Y.. 1989. 

In another embodiment, the recombinant mammalian expression vector is capable of 
directing expression of the nucleic acid preferentially in a particular cell type ( e g- 
tissue-specific regulatory elements are used to express the nucleic acid). Tissue-specific 
regulatory elements are known in the art. Non-limiting examples of suitable tissue-specific 
promoters include the albumin promoter fliver-sp ecific: Pinkert. et a j., 1987. Genes Dev.-li 
268-277). lvmphoid-specific promoters (Cala me and Eaton. 1988. a*, Immunol #$1 
235-275V in particular promoters of T cell receptors fWinoto and Baltimore. 1989. PMPO J. 
8: 729-733) and immunoglobulins (Banerii. *t 1983. #>/; 33: 729-740; Queen and 
Baltimore. 1983. Cel l 33 : 741-748), neuron-specific promoters ( c g , the neurofilament 
promoter: Bvrne and Ruddle. 1989. y w» jsf a tl Acad. Sci. USA 86: 5473-5477), 
pancreas-specific promoters (Edlund. „t fl /.. 1985. S ci w> 230: 912-916), and mammary 
gland-specific promoters (> _ g » milk whev promoter: U.S. Pat. No. 4.873.316 and European 
Application Publication No. 264.166V Developmentallv-regulated promoters are also 
encompassed. e g . the murine box promoters (Ke ssel and Gruss. 1990. Science 249: 3 74-379) 
and the ^-fetoprotein promoter (Campes and Tilghman. 1989. a™** Dev. 3: 537-546). 

The invention further provides a recombinant expression vector comprising a DNA 
molecule of the invention cloned into the expression vector in an antisense orientation. That 
is, the DNA molecule is operativelv-linked to a regulatory sequence in a manner that allows 
for expression fbv transcription of the DNA molecule^ of an RNA molecule that is antisense to 
GPCRX mRNA. Regulatory sequences operativelv linked to a nucleic acid cloned in the 
antisense orientation can be chosen that direct the continuous expression of the antisense RNA 
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molecule in a variety of cell types, for instance viral promoters and/or enhancers, or regulatory 

sequences can be chosen that direct constitutive, tissue specific or cell type specific expression 
of antisense RNA. The antisense expression vector can be in the form of a recombinant 
plasmid, phagemid or attenuated virus in which antisense nucleic acids are produced under the 
5 control of a high efficiency regulatory region, the activity of which can be determi ned by the 
cell type into which the vector is introduced. For a discussion of the regulation of gene 
expression using antisense genes 5 Pg €mgmg Weintraub, e t "Antisense RNA as a molecular 
tool for genetic analysis," R e\news-Trends in Genetics-* Vo1 - Ul) 1986. 

Another aspect of the invention pertains to host cells into which a recombinant 

10 expression vector of the invention has been introduced. The terms "host cell" and 

"recombinant host cell" are used interchangeably herein. It is understood that such terms refer 
not only to the particular subject cell but also to the progeny or potential pr ogeny of such a 
cell. Because certain modifications may occur in succeedin g gener ations due to either 
mutation or environmental influences, such progeny may not, in fact, be identical to the parent 

15 cell, but are still included wi thin the scone of the term as used herein. 

A host cell can be any prokarvotic or eukarvotic cell. For example, GPCRX protein . 
can be expressed in bacterial cells such as p cc j j. insect cells, veast or mam malian c ells (such 
as Chinese hamster ovary cells (CHO) or COS cellsV Other suitable host cells are known to 
those skilled in the art. 

20 Vector DNA can be introduced into prokarvotic or eukarvotic cells via conventional 

transformation or transfection techniques. As used herein, the terms "transformation" and 
"transfection" are intended to refer to a variety of art-recog nized technique s for introducing 
foreign nucleic acid ( e g „ DNA") into a host cell, including calcium phosphate or calcium 
chloride co-precipitation, DEAE-dextran-mediated transfection, lipofection, or 

25 electroporation. Suitable methods for transforming or transfecting host cells can be found in 
Sambrook, et a j. (M OLECULAR CloningLALaboratory Manual- 2nd ed M Cold Spring 
Harbor Laboratory, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y., 1989V 
and other laboratory manuals. 

For stable transfection of mammalian cells, it is known that, depending upon the 

30 expression vector and transfection techn i que used, only a small fraction of cells may integrate 
the foreign DNA into their genome. In order to identify and select these integrants, a gene that 
encodes a selectable marker ( e g ., resistance to antibiotics) is generally introduced into the 
host cells along with the gene of interest. Various selectable markers include those that confer 
resistance to drugs, such as G418. hvgromvcin and methotrexate. Nucleic acid encoding a 
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selectable marker can be introduced into a host cell on the same vector as that encoding 

GPCRX or can be introduced on a separate vector. Cells stably transfected with the 
introduced nucleic acid can be identified bv drug selection ( e g .. cells that have incorporated 
the selectable marker gene will survive, while the other cells dieV 

A host cell of the invention, such as a prokarvotic or eukarvotic host cell in culture, can 
be used to produce ( j g .. express^ GPCRX protein. Accordingly, the invention further provides 
methods for producing GPCRX protein using the host cells of the invention. In one 
embodiment, the method comprises culturing the host cell of invention (into which a 
recombinant expression vector encoding GPCRX protein has been introduced^ in a suitable 
medium such that GPCRX protein is produced. In another embodiment the method further 
comprises isolating GPCRX protein from the medium or the host cell. 

Transgenic GPCRX Animals 

The host cells of the invention can also be used to produce non-human transgenic 
animals. For example, in one embodiment, a host cell of the invention is a fertilized oocyte or 
an embryonic stem cell into which GPCRX protein-coding sequences have been introduced. 
Such host cells can then be used to create non-human transgenic animals in which exogenous 
GPCRX sequences have been introduced into their genome or homologous recombinant 
animals in which endogenous GPCRX sequences have been altered. Such animals are useful 
for studying the function and/or activity of GPCRX protein and for identifying and/or 
evaluating modulators of GPCRX protein activity. As used herein, a "transgenic animal" is a 
non-hum ari anima L preferably a mammal, more preferably a rodent such as a rat or mouse, in 
which one or more of the cells of the a nimal inc ludes a transgene. Other examples of 
transgenic animals include non-human primates, sheep, dogs, cows, goats, chickens, 
amphibia ns 1 etc. A transgene is exogenous DNA that is integrated into the genome of a cell 
from which a transgenic animal develops and that remains in the genome of the mature 
animaL thereby directing the expression of an encoded gene product in one or more cell types 
or tissues of the transgenic animal. As used herein, a "homologous recombinant animal" is a 
non-human animaL preferably a mammal, more preferably a mouse, in which an endogenous 
GPCRX gene has been altered bv homologous recombination between the endogenous gene 
and an exogenous DNA molecule introduced into a cell of the animaL e g.* an embryonic cell 
of the animaL prior to development of the animal. 

A transgenic animal of the invention can be created by introducing GPCRX-encoding 
nucleic acid into the male pronuclei of a fertilized oocyte (* g.. bv microinjection, retroviral 
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infection) and allowing the oocyte to develop in a pseudopregnant female f oster animal. The 

human GPCRX cDNA sequences of SEP ID NGS:1. 3. 5. 7. 9. 11. 13. 15, 17. 19 and 21. can 
be introduced as a trans gene into the genome of a non-human anima l. Alternatively, a non- 
human homologue of the human GPCRX gene, such as a mouse GPCRX gene, can be isolated 
based on hybridization to the human GPCRX cDNA (described further s upr a^ 831(1 88 a 
transgene. Intronic sequences and polvadenvlation signals can also be included in the 
transgene to increase the efficiency of expression of the transgene. A tissue-specific 
regulatory sequence( can be operablv-linked to the GPCRX transgene to direct expression of 
GPCRX protein to particular cells. Methods for generating transgenic animals via embryo 
manipulation and microinjection, particularly animals such as mice, have become 
conventional in the art and are described, for example, in U.S. Patent Nos. 4.736.866; 
4.870.009: and 4.873.191: andHogan. 1986. In: Max^t^ attn^ THE Mouse Embryo Cold 
Spring Harbor Laboratory Press. Cold Spring Harbor. N.Y. Similar methods are used for 
production of other transgenic animals, A transgenic founder animal can be identified based 
upon the presence of the GPCRX transgene in its genome and/or expression of GPCRX 
mRNA in tissues or cells of the animals. A transgenic founder animal can then be used to 
breed additional animals carrying the transgene. Moreover, transgenic animals carrying a 
transgene-encoding GPCRX protein can further be bred to other transgenic animals carrying 
other transgenes. 

To create a homologous recombinant animal, a vector is prepared which contains at 
least a portion of an GPCRX gene into which a deletion, addition or substitution has been 
introduced to thereby alter. e g .. functionally disrupt, the GPCRX gene. The GPCRX gene can 
be a human gene ( e g .. the cDNA of SEP ID NOS:l. 3. 5. 7. 9. 1 1. 13. IS. 17. 19 and 21\ but 
more preferably, is a non-human homologue of a human GPCRX gene. For example, a mouse 
homologue of human GPCRX gene of SEP ID NOS:l. 3. 5. 7. 9. 11. 13. 15. 17. 19 and 21. 
can be used to construct a homologous recombination vector suitable for altering an 
endogenous GPCRX gene in the mouse genome. In one embodiment, the vector is designed 
such that, upon homologous recombination, the endogenous GPCRX gene is functionally 
disrupted ( / g .. no longer encodes a functional protein: also referred to as a "knock out" 
vectorY 

Alternatively, the vector can be designed such that, upon homologous recombination, 
the endogenous GPCRX gene is mutated or otherwise altered but still encodes functional 
protein the upstream regulatory region can be altered to thereby alter the expression of 
the endogenous GPCRX proteinY In the homologous recombination vector, the altered 
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portion of the GPCKX gene is flanked at its 5 f - and 3 -termini by additional nucleic acid of the 

GPCRX gene to allow for homologous recombination to occur between the exogenous 
GPCRX gene carried by the vector and an endogenous GPCRX gene in an embryonic stem 
cell. The additional flanking GPCRX nucleic acid is of sufficient length for successful 
homologous recombination with the endogenous gene. Typically, several kilobases of 
flanking DNA (both at the 5 - and 3 -termini) are included in the vector. S ee, e.g., Thomas « @ f 
n /.. 1987. Cel l 51 : 503 for a description of homologous recombination vectors. The vector is 
ten introduced into an embryonic stem cell line ( e _ g-+ by electroporatiori) and cells in which the 
introduced GPCRX gene has homologouslv-recombined with the endogenous GPCRX gene 
are selected. $ ee e s „ Li. e t 1992. Q e \ \ 69: 915. 

The selected cells are then injected into a blastocyst of an animal (eg* a mouse) to 
form aggre gation chimeras. <? e * e g ., Bradley, 1987. In: Tg]^TOCARClNOMAS 
Embryonic Stem Sells- a Practical Approach Robertson, ed. IRL, Oxford, pp. 113-152. 
A chimeric embryo can then be implanted into a suitable pseudopregnant female foster animal 
and the embryo brought to term. Progeny harboring the homologouslv-recombined DNA in 
their germ cells can be used to breed animals in which all cells of the animal contain the 
homologouslv-recombined DNA by germline transmission of the transgene. Methods for 
constructing homologous recombination vectors and homologous recombinant animals are 
described further in Bradley. 1991. r v ^ Opin. BiotechnoL 2: 823-829: PCT International 
Publication Nos.: WO 90/1 1354: WO 91/01 140: WO 92/0968: and WO 93/04169, 

In another embodiment, transgenic non-humans animals can be produced that contain 
selected systems that allow for regulated expression of the transgene. One example of such a 
system is the cre/loxP recombinase system of bacteriophage PI . For a description of the 
cre/loxP recombinase system, e Lakso. e t 1992. p roc j^ at i Acad. Set USA®*! 
6232-6236. Another example of a recombinase system is the FLP recombinase system of 
Sdccharomyces cerevisiae.See, O'Gonnan, et ah , 1991.^/^^251:1351-1355. If acre/loxP 
recombinase system is used to regulate expression of the transgene. animals containing 
transgenes encoding both the Ore recombinase and a selected protein are required. Such 
animals can be provided through the construction of "double" transgenic animals. e g.« by 
mating two transgenic animals, one containing a transgene encoding a selected protein and the 
other containing a transgene encoding a recombinase. 

Clones of the non-human transgenic animals described herein can also be produced 
according to the methods described in Wilmut g / 1997. N atur e 385: 810-813. In brief, a 
cell (e g- a somatic celD from the transgenic animal can be isolated and induced to exit the 
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growth cvcle and enter G Q phase. The quiescent cell can then be fused. e gi through the use of 

electrical pulses, to an enucleated oocyte from an animal of the same species from which the 

quiescent cell is isolated. The reconstructed oocyte is then cultured such that it develops to 

morula or blastocvte and then transferred to pseudopregnant female foster animal. The 

5 offspring borne of this female foster animal will be a clone of the animal from which the cell 

( g gM the somatic celD is isolated. 

Pharmaceutical Compositions 

The GPCRX nucleic acid molecules. GPCRX proteins, and anti-GPCRX antibodies 
(also referred to herein as "active compounds") of the invention, and derivatives, fragments. 

10 analogs and homologs thereof, can be incorporated into pharmaceutical compositions suitable 
for administration. Such compositions typically comprise the nucleic acid molecule, protein, 
or antibody and a pharmaceuticallv acceptable carrier. As used herein, "pharmaceuticallv 
acceptable carrier" is intended to include any and all solvents, dispersion media, coatings, 
antibacterial and antifungal agents, isotonic and absorption delaying agents, and the like. 

15 compatible with pharmaceutical administration. Suitable carriers are described in the most 
recent edition of Remington's Pharmaceutical Sciences, a standard reference text in the field, 
which is incorporated herein by reference. Preferred examples of such carriers or diluents 
include, but are not limited to. water, saline, finger's solutions, dextrose solution, and 5% 
Inutile 

20 used. The use of such media and agents for pharmaceuticallv active substances is well known 
in the art. Except insofar as any conventional media or agent is incompatible with the active 
compound, use thereof in the compositions is contemplated. Supplementary active 
compounds can also be incorporated into the compositions, 

A pharmaceutical composition of the invention is formulated to be compatible with its 

25 intended route of administration. Examples of routes of administration include parenteral. 

P j r.. intravenous, intradermal, subcutaneous, oral ( e . g - inhalation), transdermal (j e topical), 
transmucosal, and rectal administration. Solutions or suspensions used for parenteral, 
intradermal, or subcutaneous application can include the following components: a sterile 
diluent such as water for injection, saline solution, fixed oils, polyethylene glycols, glycerine. 

30 propylene glycol or other synthetic solvents: antibacterial agents such as benzyl alcohol or 

methyl parabens: antioxidants such as ascorbic acid or sodium bisulfite; chelating agents such 
as ethvlenediaminetetraacetic acid (EDTA); buffers such as acetates, citrates or phosphates, 
and agents for the adjustment of tonicity such as sodium chloride or dextrose. The pH can be 
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adjusted with acids or bases, such as hydrochloric acid or sodium hy droxide. The parenteral 
preparation can be enclosed*in ampoules, disposable syringes or mul tiple dose vials made of 
glass or plastic. 

Pharmaceutical compositions suitable for injectable use include sterile aqueous 
solutions (where water soluble^ or dispersions and sterile powders for the extem poraneous 
preparation of sterile injectable solutions or dispersion. For intravenous adm inistration, 
suitable carriers include physiological saline, bacteriostatic water. Cremophor EL™ (BASF. 
Parsippanv. N or phosphate buffered saline (PBS\ In all cases, the comp osition must be 
sterile and should be fluid to the extent that easy syrineeability exists. It must be sta ble under 
the conditions of manufacture and storage and must be preserved again st the contaminating 
action of microorganisms such as bacteria and fungi. The carrier can be a solvent or 
dispersion medium containing, for example, water. ethanoL polvol (for examp le, glycerol. 
propylene glycol, and liquid polyethylene glycol, and the like\ and suitable m ixtures thereof. 
The proper fluidity can be maintained, for example, bv the use of a coating such a s lecithin, by 
the maintenance of the required particle size in the case of dispersion a nd bv the use of 
surfactants. Prevention of the action of microorganisms can be achieved b v various 
antibacterial and antifungal agents, for example, parabens. chlorobutanol ., phenol, ascorbic 
acid, thimerosal. and the like. In many cases, it will be preferable to inclu de isotonic agents, 
for example, sugars, polvalcohols such as manitol. sorbitol, sodium chloride in the 
composition. Prolonged absorption of the injectable compositions can be brought ab out bv 
including in the composition an agent which delays absorption, for exam ple, aluminum 
monostearate and gelatin. 

Sterile injectable solutions can be prepared bv incorporating t he active compound 
an GPCRX protein or anti-GPCRX antibody^ in the required amou nt in an appropriate solvent 
with one or a combination of ingredients enumerated above, as require d, followed bv filtered 
sterilization. Generally, dispersions are prepared by incorporating t he active compound into a 
sterile vehicle that contains a basic dispersion medium and the required o ther ingredients from 
those enumerated above. In the case of sterile powders for the prepar ation of sterile injectable 
solutions, methods of preparation are vacuum drying and freeze-drvin g that yields a powder of 
the active ingredient plus any additional desired ingredient from a previo usly sterile-filtered 
solution thereof. 

Oral compositions generally include an inert diluent or an edib le carrier. They can be 
enclosed in gelatin capsules or compressed into tablets. For the pu rpose of oral therapeutic 
administration, the active compound can be incorporated with excipients and used in the form 
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of tablets, troches, or capsules. Oral compositions can also be prepared using a fluid carrier 

for use as a mouthwash, wherein the compound in the fluid carrier is applied orally and 

swished and expectorated or swallowed. Phartnaceuticallv compatible binding agents, and/or 

adjuvant materials can be included as part of the composition. The tablets, pills, capsules. 

5 troches and the like can contain any of the following ingredients, or compounds of a similar 

nature: a binder such as microcrvstalline cellulose, gum tragacanth or gelatin: an excipient 

such as starch or lactose, a disintegrating agent such as alginic acid. Primogel. or com starch: a 

lubricant such as magnesium stearate or Sterotes: a glidant such as colloidal silicon dioxide: a 

sweetening agent such as sucrose or saccharin: or a flavoring agent such as peppermint. 

10 methyl salicylate, or orange flavoring. 

For administration by inhalation, the compounds are delivered in the form of an 
aerosol spray from pressured container or dispenser which contains a suitable propellant. e g„ 
a gas such as carbon dioxide, or a nebulizer. 

Systemic administration can also be by transmucosal or transdermal means. For 

15 transmucosal or transdermal administration, penetrants appropriate to the barrier to be 

permeated are used in the formulation. Such penetrants are generally known in the art and 
include, for example, for transmucosal administration, detergents, bile salts, and fusidic acid 
derivatives. Transmucosal administration can be accomplished through the use of nasal sprays 
or suppositories. For transdermal administration, the active compounds are formulated into 

20 ointments, salves, gels, or creams as generally known in the art. 

The compounds can also be prepared in the form of suppositories (e . g- with 
conventional suppository bases such as cocoa butter and other glvcerides) or retention enemas 
for rectal delivery. 

In one embodiment the active compounds are prepared with carriers that will protect 
25 the compound against rapid elimination from the body, such as a controlled release 

formulation, including implants and microencapsulated delivery systems. Biodegradable, 
biocompatible polymers can be used, such as ethylene vinyl acetate, polvanhydrides. 
polyglvcolic acid, collagen, polvorthoesters. and polvlactic acid. Methods for preparation of 
such formulations will be apparent to those skilled in the art. The materials can also be 
30 obtained commercially from Alza Corporation and Nova Pharmaceuticals. Inc. Liposomal 

suspensions (including liposomes targeted to infected cells with monoclonal antibodies to viral 
antigens) can also be used as pharmaceuticallv acceptable carriers. These can be prepared 
according to methods known to those skilled in the art, for example, as described in U.S. 
Patent No. 4.522.811. 
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It is especially advantageous to formulate oral or parenteral compositions in dosag e 

unit form for ease of administration and uniformity of dosage. Dosage unit form as used 

herein refers to physically discrete units suited as unitary dosages for the subject to be treated: 

each unit containin g a pred etermined quantity of active compound calculated to produce the 

desired therapeutic effect in association with the required pharmaceutical carrier. The 

specification for the dosage unit forms of the invention are dictated by and directly dependent 

on the unique characteristics of the active compound and the particular therapeutic effect to be 

achieved, and the limitations inherent in the art of compounding such an active compound for 

the treatment of individuals. 

The nucleic acid molecules of the invention can be inserted into vectors and used as 
gene therapy vectors. Gene therapy vectors can be delivered to a subject by. for example, 
intravenous injection, local administration e ^ t U.S. Patent No. 5.328,470) or by 
stereotactic injection (.^ e g ~ Chen. <> t 1994. p r ^ N a tL Acad. ScL USA 91 : 3054-3057). 
The pharmaceutical preparation of the gene therapy vector can in clude the gene therapy vector 
in an acceptable diluent, or can comprise a slow release matrix in which the gene delivery 
vehicle is imbedded. Alternatively, where the complete gene delivery vector can be produced 
intact from recombinant cells. c g - T retroviral vectors, the pharmaceutical preparation can 
include one or more cells that produce the gene deli very system. 

The pharmaceutical compositions can be included in a container, pack, or dispenser 
together with instructions for administration. 

Screening and Detection Methods 

The isolated nucleic acid molecules of the invention can be used to express GPCRX 
protein ( e g .. via a recombinant expression vector in a host cel l in gene therapy applications). 
to detect GPCRX mRNA gM in a biological sample) or a genetic le sion in an GPCRX gene. 
and to modulate GPCRX activity, as described further, below. In addition, the GPCRX 
proteins can be used to screen drugs or compounds that modulate the GPCRX protein a ctivity 
or expression as well as to treat disorders characterizedbv insufficieniPor excessive production 
of GPCRX protein or production of GPCRX protein forms that have decrea sed or aberrant 
activity compared to GPCRX wild-type protein ( e g .: diabetes (regulates insul in release); 
obesity fbinds and transport lipids): metabolic disturbances associated with obesity, the 
metabolic syndrome X as well as anorexia and wasting diso rders associated with chronic 
diseases and various cancers, and infectious diseasefpossesses anti-microbial ac tivity) and the 
various dvslipidemias. In addition, the anti-GPCRX antibodies of the invention can be used to 
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detect and isolate GPCRX proteins and modulate GPCRX activity. In vet a'further aspect the 

invention can be used in methods to influence appetite, absorption of nutrients and the 

disposition of metabolic substrates in both a positive and negative fashion. 

The invention further pertains to novel agents identified bv the screening assays 
5 described herein and uses thereof for treatments as described, s upra- 

Screening Assays 

The invention provides a method (also referred to herein as a "screening assay") for 
identifying modulators, f e .. candidate or test comr nnds or agents ( e g ., peptides, 
peptidomimetics, small molecules or other drugs) t bind to GPCRX proteins or have a 
10 stimulatory or inhibitory effect on, e g GPCRX p :ein expression or GPCRX protein 

activity. The invention also includes compounds identified in the screening assays described 
herein. 

In one embodiment, the invention provides assays for screening candidate or test 
compounds which bind to or modulate the activity of the membrane-bound form of an 

15 GPCRX protein or polypeptide or biologically-active portion thereof. The test compounds of 
the invention can be obtained using any of the numerous approaches in combinatorial library 
methods known in the art, including: biological libraries: spatially addressable parallel solid 
phase or solution phase libraries: synthetic library methods requiring deconvolution: the 
"one-bead one-compound" library method: and synthetic library methods using affinity 

20 chromatography selection. The biological library approach is limited to peptide libraries, 
while the other four approaches are applicable to peptide, non-peptide oligomer or small 
molecule libraries of compounds, S ee, e.g., Lam, 1997. A nticancer Drug Design 12: 145 • 

A "small molecule" as used herein, is meant to refer to a composition that has a 
molecular weight of less than about 5 kD and most preferably less than about 4 kD. Small 

25 molecules can be, e g -., nucleic acids, peptides, polypeptides, peptidomimetics, carbohydrates, 
lipids or other organic or inorganic molecules. Libraries of chemical and/or biological 
mixtures, such as fungal, bacterial, or algal extracts, are known in the art and can be screened 
with any of the assays of the invention. 

Examples of methods for the synthesis of molecular libraries can be found in the art, 

30 for example in: DeWitt, et a /., 1993. ProCm Nat i Aca & ScL q S At 90: 6909; Erb, et a / M 1994. 
Proc. Natl Acad. Sci. U.S.A. 91: 11422; Zuckermann, et 1994. Jm M ed. Chem. 37: 2678; 
Cho, et a i, 1993. Science 261: 1303; Carrell, et a hA99A. Angew ^ Qhem. Int. Ed. Engl.Hl 
2059; Carell, et a u2994^Angew. Chem. Int. Ed. Engl. 33: 2061; and Gallop, et 1994. Jm 
Med. Chem. 37: 1233. 
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Libraries of compounds mavbe presented in solution ( gg .. Hough ten. 1992. 

Bictcchmque s 13: 412-421 ^ or on beads (Lam, 1991. M atur e 354: 82-84\ on chips (Fodor, 
IS^NaHir e 364: SS5-556V bacteria (Ladner. U.S. Patent No. 5.223.409\ spores (Ladner. 
U.S. Patent 5.233.409V plasmids (Cull. »t 1992. Natl Acad. ScL USAMl 
1 865-1869^ or on phage (Scott and Smith. 1990. S cienc e 249: 386-390: Devlin. 1990. S cience 
949: 404-406: Cwirla. a u 1990. Proc . Natl Acad. Sci. USA. % 7: 6378-6382; Felici, 1991. 
j Mo l BicL 222: 301-310: Ladner. U.S. Patent No. 5,233,409 .V 

In one embo diment, an assay is a cell-based assay in which a cell which expresses a 
membrane-bound form of GPCRX protein, or a biologicallv-active portion thereof, on the cell 
surface is contacted with a test compound and the ability of the test compound to bind to an 
GPCRX protein determined! The cell, for example, can of mammalian origin or a yeast cell. 
Determin in g the ability of the test compound to bind to the GPCRX protein can be 
accomplished, for example, by coupling the test compound with a radioisotope or enzymatic 
label such that binding of the test compound to the GPCRX protein or biologically-active 
portion thereof can be determined by detecting the labeled compound in a complex. For 
example, test compounds can be labeled with 125 L 35 S. U C. or 3 H. either directly or indirectly, 
and the radioisotope detected by direct counting of radioemission or by scintillation counting. 
Alternatively, test compounds can be enzvmaticallv-labeled with, for exam ple, hors eradish 
peroxidase, alkaline phosphatase, or luciferase. and the enzymatic label detected by 
determination of conversion of an appropriate substrate to product. In one embodiment, the 
assay comprises contacting a cell which expresses a membrane-bound form of GPCRX 
protein, or a biologicallv-active portion thereof, on the cell surface with a known compound 
which binds GPCRX to form an assay mixture, contacting the assay mixture with a test 
compound, and determining the ability of the test compound to interact with an GPCRX 
protein, wherein determining the ability of the test compound to interact with an GPCRX 
protein comprises determining the ability of the test compound to preferentially bind to 
GPCRX protein or a biologicallv-active portion thereof as compared to the known compound. 

In another embodiment, an assay is a cell-based assay comprising contacting a cell 
expressing a membrane-bound form of GPCRX protein, or a biologicallv-active portion 
thereof on the cell surface with a test compound and determining the ability of the test 
compound to modulate stimulate or inhibits the activity of the GPCRX protein or 
biologicallv-active portion thereof. Determining the ability of the test compound to modulate 
the activity of GPCRX or a biologicallv-active portion thereof can be accomplished, for 
example, bv determining the ability of the GPCRX protein to bind to or interact with an 
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GPCRX target molecule. As used herein a "target molecule" is a molecule with which an 
GPCRX protein binds or interacts in nature, for example, a molecule on th e surface of a cell 
which expresses an GPCRX interacting protein, a molecule on the surface of a second cell, a 
molecule in the extracellular milieu, a molecule associated with the internal su rface of a cell 
membrane or a cytoplasmic molecule. An GPCRX target molecule can be a non-GPCRX 
molecule or an GPCRX protein or polypeptide of the invention. In one embodiment an 
GPCRX target molecule is a component of a signal transduction pathw ay that facilitates 
transduction of an extracellular signal ( e g. a signal generated bv binding o f a compound to a 
membrane-bound GPCRX molecule^ through the cell membrane and into the cell. The target, 
for example, can be a second intercellular protein that has catalytic activity or a protein that 
facilitates the association of downstream signaling molecules with G PCRX. 

Determining the ability of the GPCRX protein to bind to or interact with an GPCRX 
target molecule can be accomplished bv one of the methods described above f or determining 
direct binding. In one embodiment, determining the ability of the GPCRX protein to bind to or 
interact with an GPCRX target molecule can be accomplished V »y determinin g the activity of 
the target molecule. For example, the activity of the target molecule ca n be determined by 
detecting induction of a cellular second messenger of the target (/ c . intracellular Ca 2+ , 
diacvlglvcerol, IP r ctcX detecting catalytic/enzymatic activity of the t arget an appropriate 
substrate, detecting the induction of a reporter gene (comprisin g an GPCRX-responsive 
regulatory element operativelv linked to a nucleic acid encoding a detectab le marker, e g., 
luciferase\ or detecting a cellular response, for example, cell survival, cellula r differentiation, 
or cell proliferation. 

In vet another embodiment, an assay of the invention is a cell-free ass ay comprising 
contacting an GPCRX protein or biologically-active portion thereof with a tes t compound and 
determining the ability of the test compound to bind to the GPCRX protein or biolo gically- 
active portion thereof. Binding of the test compound to the GPCRX protein can be dete rmined 
either directly or indirectly as described above. In one such embodiment, the assay comprises 
contacting the GPCRX protein or biologicallv-active portion thereof with a known compound 
which binds GPCRX to form an assay mixture, contacting the assay mixt ure with a test 
compound, and determining the ability of the test compound to interac t with an GPCRX 
protein, wherein determining the ability of the test compound to interact with an GPCRX 
protein comprises determining the ability of the test compound to pref erentially bind to 
GPCRX or biologicallv-active portion thereof as compared to the kn own compound. 
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In still another embodiment an assay is a cell-free assay comprising contacting 

GPCRX protein or biologic all y-active portion thereof with a test compound and deterniining 

the ability of the test compound to modulate ( e g . stimulate or inhibit) the activity of the 

GPCRX protein or biologically-active portion thereof. Determining the ability of the test 

compound to modulate the activity of GPCRX can be accomplished, for example, by 

determini n g the ability of the GPCRX protein to bind to an GPCRX target molecule by one of 

the methods described above for determining direct binding. In an alternative embodiment 

determin ing the ability of the test compound to modulate the activity of GPCRX protein can 

be accomplished by determining the ability of the GPCRX protein further modulate an 

GPCRX target molecule. For example, the catalytic/enzymatic activity of the target molecule 

on an appropriate substrate can be determined as described, s upra- 

In vet another embodiment the cell-free assay comprises contacting the GPCRX 

protein or biologicallv-active portion thereof with a known compound which binds GPCRX 

protein to form an assay mixture, contacting the assay mixture with a test compound, and 

determining the ability of the test compound to interact with an GPCRX protein, wherein 

determining the ability of the test compound to interact with an GPCRX protein comprises 

determining the ability of the GPCRX protein to preferentially bind to or modulate the activity 

of an GPCRX target molecule. 

The cell-free assays of the invention are amenable to use of both the soluble form or 

the membrane-bound form of GPCRX protein. In the case of cell-free assays comprising the 

membrane-bound form of GPCRX protein, it may be desirable to utilize a solubilizing agent 

such that the membrane-bound form of GPCRX protein is maintained in solution. Examples 

of such solubilizing agents include non-ionic detergents such as n-octvlglucoside, 

n-dodecvlglucoside, n-dodecvlmaltoside, octanovl-N-methvlglucamide, 

decanovl-N-methvlglucamide, Triton® X-100. Triton® X-114, Thesit®, 

Isotridecvpolvf ethylene glycol ether^, N-dodecvl— N,N-dimethvl-3-ammonio-l -propane 

sulfonate, 3-(3-cholamidopropvD dimethvlamminiol-1 -propane sulfonate (CHAPS), or 

3-(3-cho lamidop ropvlMimethvlamininiol-2-hvdroxv-l-propane sulfonate (CHAPSOV 

In more than one embodiment of the above assay methods of the invention, it may be 

desirable to immobilize either GPCRX protein or its target molecule to facilitate separation of 

complexed from uncomplexed forms of one or both of the proteins, as well as to accommodate 

automation of the assay. Binding of a test compound to GPCRX protein, or interaction of 

GPCRX protein with a target molecule in the presence and absence of a candidate compound., 

can be accomplished in anv vessel suitable for containing the reactants. Examples of such 
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vessels include microtiter plates, test tubes, and micro-c entrifuge t ubes. Intme embodiment a 

fusion protein can be provided that adds a domain that allows one or both of the proteins to be 

bound to a matrix. For example. GST-GPCRX fusion proteins or GST-target fusion proteins 

can be adsorbed onto glutathione senharose beads (Sigma Chemical, St. Louis. MO) or 

glutathione derivatized microtiter plates, that are then combined with the test compound or the 

test compound and either the non-adsorbed target protein or GPCRX protein, and the mixture 

is incubated under conditions conducive to complex formation (e . g - at physiological 

conditions for salt and pHV Following incubation, the beads or microtiter plate wells are 

washed to remove any unbound components, the matrix immobilized in the case of beads. 

complex determined either directly or indirectly, for example, as described, ^ pra* 

Alternatively, the complexes can be dissociated from the matrix, and the level of GPCRX 

protein binding or activity determined using standard techniques. 

Other techn i ques for immobilizing proteins on matrices can also be used in the 
screening assays of the invention. For example, either the GPCRX protein or its target 
molecule can be immobilized utilizing conjugation of biotin and streptavidin. Biotinvlated 
GPCRX protein or target molecules can be prepared from biotin-NHS - 
flSr-hvdroxv-succinimide > ) using techniques well-known within the art ( e . g - biotinvlation kit. 
Pierce Chemicals. Rockford. Ill.V and immobilized in the wells of streptavidin-coated 96 well 
plates (Pierce ChemicalV Alternatively, antibodies reactive with GPCRX protein or target 
molecules, but which do not interfere with binding of the GPCRX protein to ils target 
molecule, can be derivatized to the wells of the plate, and unbound target or GPCRX protein 
tra pped in the wells by antibody conjugation. Methods for detecting such complexes, in 
addition to those described above for the GST-immobilized complexes, include 
immunodetection of complexes using antibodies reactive with the GPCRX protein or target 
molecule, as well as enzyme-linked assays that relv on detecting an enzvmatic activity 
associated with the GPCRX protein or target molecule. 

In another embodiment, modulators of GPCRX protein expression are identified in a 
method wherein a cell is contacted with a candidate compound and the expression of GPCRX 
mRNA or protein in the cell is determined. The level of expression of GPC RX mRNA or 
protein in the presence of the candidate compound is compared to the level of expression of 
GPCRX mRNA or protein in the absence of the candidate compound. The candidate 
compound can then be identified as a modulator of GPCRX mRNA or protein expression 
based upon this comparison. For example, when expression of GPCRX mRNA or protein is 
greater (/ e statistically significantly greater) in the presence of the candidate compound than 



WO 01/59113 PCT/US01/04404 
in its absence, the candidate compound is identified as a stimulator o f GPCRX mRNA or 
protein expression. Alternatively, when expression of GPCRX mRNA or protein is less 
(statistically significantly less) in the presence of the candidate compound than in its absence, 
the candidate compound is identified as an inhibitor of GPCRX mRNA or prot ein expression. 
The level of GPCRX mRNA or protein expression in the cells can be determ ined bv methods 
described herein for detecting GPCRX mRNA or protein. 

In vet another aspect of the invention, the GPCRX proteins can be used as "bait 
proteins" in a two-hybrid assay or three hybrid assay (s ee, e g- U-S. Patent N o. 5»283.317; 
Zervos. e t a h . 1993. C el l 72: 223-232: Madura. e t a h , 1993 . Jm BioL C hem. 268: 12046-12054; 
BarteU e t a j» 1993. m otechniqiies 14: 920-924; Iwabuchj * t a /., 1993. Oncogene*! 
1693-1696; and Brent WO 94/103001 to identify other proteins that bind t o or interact with 
GPCRX ("GPCRX-binding proteins" or "GPCRX-bp'O and modulate GPCR X activity. Such 
GPCRX-binding proteins are also likely to be involved in the propagation of signals bv the 
GPCRX proteins as. for example, upstream or downstream elements of the GPCR X pathway. 

The two-hvbrid system is based on the modular nature of most transcription factors, 
which consist of separable DNA-binding and activation domains. Briefly, the assay utilizes 
two different DNA constructs. In one construct, the gene that cod es for GPCRX is fused to a 
gene encoding the DNA binding domain of a known transcription factor (* > g . n GAL-4V In the 
other construct a DNA sequence, from a library of DNA sequ ences, that encodes an 
unidentified protein ("prey" or "sample"") is fused to a gene that code s for the activation 
domain of the known transcription factor. If the "bait" and the "prev " proteins are able to 
interact in Wre . forming an GPCRX-dependent complex, the DNA- bindinp and activation 
domains of the transcription factor are brought into close proximity. T his proximity allows 
transcription of a reporter gene ( e g „ LacZ^ that is operablv linked to a transcriptional 
regulatory site responsive to the transcription factor. Expression of the reporter gene can be 
detected and cell colonies containing the functional transcription factor can b e isolated and 
used to obtain the cloned gene that encodes the protein which interacts with GPCRX. 

The invention further pertains to novel agents identified bv the aforementioned 
screening assays and uses thereof for treatments as described herein. 

Detection Assays 

Portions or fragments of the cDNA sequences identified herein (and the cor responding 
complete gene sequences') can be used in numerous wavs as polynucleotide reagent s. By way 
of example, and not of limitation, these sequences can be used to: ( f) map their respective 
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genes on a chromosome: and, thus, locate gene regions associated with genetic disease; (j j) 

identify an individual from a minute biological sample (tissue typing") : and ( f j j) aid in forensic 

identification of a biological sample. Some of these applications are described in the 

subsections, below. 

5. Chromosome Mapping 

Once the sequence (or a portion of the sequence) of a gene has been isolated, this 
sequence can be used to map the location of the gene on a chromosome. This process is called 
chromosome mapping. Accordingly, portions or fragments of the GPCRX sequences. SEP ID 
NOS:l. 3. 5. 7. 9. 1 1, 13. 15. 17. 19 and 21. or fragments or derivatives thereof can be used to 

10 map the location of the GPCRX genes, respectively, on a chromosome. The mapping of the 
GPCRX sequences to chromosomes is an important first step in correlating these sequences 
with genes associated with disease. 

Briefly. GPCRX genes can be mapped to chromosomes bv preparing PCR primers 
(preferably 15-25 bp in length) from the GPCRX sequences. Computer analysis of the 

15 GPCRX. sequences can be used to rapidly select primers that do not span more than one exon 
in the genomic DNA. thus complicating the amplification process. These primers can then be 
used for PCR screening of somatic cell hybrids containing individual human chromosomes. 
Only those hybrids containing the human gene corresponding to the GPCRX sequences will 
yield an amplified fragment. 

20 Somatic cell hybrids are prepared bv fusing somatic cells from different mammals 

(e g - human and mouse cellsV As hybrids of human and mouse cells grow and divide, they 
gradually lose human chromosomes in random order, but retain the mouse chromosomes. Bv 
using media in which mouse cells cannot grow, because they lack a particular enzyme, but in 
which human cells can, the one human chromosome that contains the gene encoding the 

25 needed enzyme will be retained. By using various media, panels of hybrid cell lines can be 
established. Each cell line in a panel contains either a single human chromosome or a small 
number of human chromosomes, and a full set of mouse chromosomes, allowing easy 
mapping of individual genes to specific human chromosomes. g ee e g ^ D'Eustachio. e f a fa 
1983. S cienc e 2 20-' 919-924. Somatic cell hybrids containing only fragments of human 

30 chromosomes can also be produced bv using human chromosomes with translocations and 
deletions. 

PCR mapping of somatic cell hybrids is a rapid procedure for assigning a particular 
sequence to a particular chromosome. Three or more sequences can be assigned per day using 
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a single thermal cycler. Using the GPCRX sequences to design ol igonucleotide primers, sub- 
localization can be achieved with panels of fragm ents fro m specific c hromosomes. 

Fluorescence / w JIf tf hybridization (FISH) of a DNA sequenc e to a metanhase 
chromosomal spread can further be used to provide a precise chromosomal location in one 
step. Chromosome spreads can be made using cells whose division has been blocked in 
metaphase by a chemical like colcemid that disrupts the m itotic spin dle. The c hromosomes 
can be treated briefly with trypsin, and then stained with Giemsa. A patte rn of light and dark 
bands develops on each chromosome, so that the chromosomes can be i dentified individually. 
The FISH technique can be used with a DNA sequence as short as 500 or 600 bases. 
However, clones larger than 1.000 bases have a higher likelihood of bindi ng to a unique 
chromosomal location with sufficient signal intensity for simple detection. Preferably 1,000 
bases, and more preferably 2,000 bases, will suffice to get good results at a reasonable amount 
of time. For a review of this technique. s ee Verma. ef a/lJSuMAN Chromosomes!^ 
Manual of Basic Techniques (Pergamon Press, New York 1988). 

Reagents for chromosome mapping can be used individuall y to mark a single 
chromosome or a single site on that chromosome, or panels of reagen ts can be used for *f 
marking multiple sites and/or multiple chromosomes. Reagent s corresponding to noncoding 
regions of the genes actually are preferred for mapping purposes. Cod ing sequences are more 
likely to be conserved within gene families, thus increasing the chance of cros s hybridizations 
during chromosomal mapping. 

Once a sequence has been mapped to a precise chromosomal location , the physical 
position of the sequence on the chromosome can be correlated with genetic map data. Such 
data are found. e g in McKusick. M FNP t?t tam J^jheritance in Man^ available on-line 
through Johns Hopkins University Welch Medical LibranA. The rela tionship between genes 
and disease, mapped to the same chromosomal region, can then be ide ntified through linkage 
analysis (co-inheritance of physically adjacent genesV described in. ^ g Egeland, et a /., 1987. 
Natur e* 325: 783-787. 

Moreover, differences in the DNA sequences between individuals affected and 
unaffected with a disease associated with the GPCRX gene, can be determi ned. If a mutation 
is observed in some or all of the affected individuals but not in anv unaffect ed individuals. 
then the mutation is likely to be the causative agent of the particular dise ase. Comparison of 
affected and unaffected individuals generally involves first looking for stru ctural alterations in 
the chromosomes, such as deletions or translocations that are visible from ch romosome 
spreads or detectable using PCR based on that DNA sequence. U ltimately, complete 
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sequencing of genes from several individuals can be performed to confir m the presence of a 

mutation and to distinguish mutations from polymorphisms. 
Tissue Typing 

The GPCRX sequences of the invention can also be used to identify individuals from 
minute biological samples. In this tech nique 1 a n individual's genomic DNA is digested with 
one or more restriction enzymes, and probed on a Southern blot to yield unique bands for 
identification. The sequences of the invention are useful as additional DNA markers for RFLP 
("restriction fragment length polymorphisms." described in U.S. Patent No. 5.272.057V 

Furthermore* the sequences of the inve ntion can be used to provide an alternative 
technique that determines the actual base-bv-base DNA sequence of selected portions of an 
individual's genome. Thus, the GPCRX sequences described herein can be used to prepare 
two PCR primers from the 5 - and 3-termini of the sequences. These p rim ers can then be used 
to amplify an individual's DNA and subsequently sequence it. 

Panels of corresponding DNA sequences from individuals, prepared in this manner, 
can provide unique individual identifications, as each individual will have a unique set of such 
DNA sequences due to allelic differences. The sequences of the invention can be used to 
obtain such identification sequences from individuals and from tissue. The GPCRX sequences 
of the invention uniquely represent portions of the human genome. Allelic variation occurs to 
some degree in the coding regions of these sequences, and to a greater degree in the noncoding 
regions. It is estimated that allelic variation between individual humans occurs with a 
frequency of about once per each 500 bases. Much of the allelic variation is due to single 
nucleotide polymorphisms (SNPs\ which include restriction fragment length polymorphisms 
(RFLPsV 

Each of the sequences described herein can, to some degree, be used as a standard 
against which DNA from an individual can be compared for identification purposes. Because 
greater numbers of polymorphisms occur in the noncoding regions, fewer sequences are 
necessary to differentiate individuals. The noncoding sequences can comfortably provide 
positive individual identification with a panel of perhaps 10 to 1.000 primers that each yield a 
noncoding amplified sequence of 100 bases. If predicted coding sequences, such as those in 
SEOIDNOS:!, 3, 5. 7. 9. 11. 13. 15. 17. 19 and 21, are used, a more appropriate number of 
primers for positive individual identification would be 500-2.000. 

Predictive Medicine 

The invention also pertains to the field of predictive medicine in which diagnostic 
assays, prognostic assays, pharmaco genomics, and monitoring clinical trials are used for 
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prognostic (predictive) purposes to thereby treat an individual prophvlacticallv. Accordingly, 

one aspect of the invention relates to diagnostic assays for determining GPCRX protein and/or 
nucleic acid expression as well as GPCRX activity, in the context of a biological sample ( e g .. 
blood, serum, cells, tissue) to thereby determine whether an individual is afflicted with a 
disease or disorder, or is at risk of developing a disorder, associated with aberrant GPCRX 
expression or activity. The disorders include metabolic disorders, diabetes, obesity, infectious 
disease, anorexia, cancer-associated cachexia, cancer, neurodegenerative disorders. 
Alzheim er's Disease. Parkinson's Disorder, immune disorders, and hematopoietic disorders, 
and the various dvslipidemias^ metabolic disturbances associated with obesity, the metabolic 
syndrome X and wasting disorders associated with chronic diseases and various cancers. The 
invention also provides for prognostic (or predictive^ assays for determining whether an 
individual is at risk of developing a disorder associated with GPCRX protein, nucleic acid 
expression or activity. For example, mutations in an GPCRX gene can be assayed in a 
biologica l sample. Such assays can be used for prognostic or predictive purpose to thereby 
prophvlactically treat an individual prior to the onset of a disorder characterized by or 
associated with GPCRX protein, nucleic acid expression, or biological activity. 

Another aspect of the invention provides methods for determining GPCRX protein, 
nucleic acid expression or activity in an individual to thereby select appropriate therapeutic or 
prophylactic agents for that individual (referred to herein as "pharmacogenomics ,f> )- 
Pharmacogenomics allows for the selection of agents (e g - drugs') for therapeutic or 
prophylactic treatment of an individual based on the genotype of the individual ( e , g- ^ e 
genotype of the individual examined to determine the ability of the individual to respond to a 
particular agent.) 

Yet another aspect of the invention pertains to monitoring the influence of agents ( e 
drugs, compounds) on the expression or activity of GPCRX in clinical trials. 

These and other agents are described in further detail in the following sections. 
Diagnostic Assays 

An exemplary method for detecting the presence or absence of GPCRX in a biological 
sample involves obtaining a biological sample from a test subject and contacting the biological 
sample with a compound or an agent capable of detecting GPCRX protein or nucleic acid 
( e mRNA. genomic DNA) that encodes GPCRX protein such that the presence of GPCRX 
is detected in the biological sample. An agent for detecting GPCRX mRNA or genomic DNA 
is a labeled nucleic acid probe capable of hybridizing to GPCRX mRNA or genomic DNA. 
The nucleic acid probe can be. for example, a full-length GPCRX nucleic acid, such as the 
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nucleic acid of SEP ID NOSrl. 3. 5. 7. 9. 11, 13. 15. 17/19 and 21. or a portion thereof, such 

as an oligonucleotide oi~ at least 15. 30, 50, 100. 250 or 500 nucleotides in length and sufficient 

to specifically hybridize under stringent conditions to GPCRX mRNA or genomic DNA. 

Other suitable probes for use in the diagnostic assays of the invention are described herein. 



5 



An agent for detecting GPCRX protein is an antibody capable of binding to GPCRX 



protein, preferably an antibody with a detectable label. Antibodies can be polyclonal, or more 
preferably, monoclonal. An intact antibody, or a fragment thereof ( f g„ Fab or F(ab f ) 2 ) can be 
used. The term "labeled". with regard to the probe or antibody, is intended to encompass 
direct labeling of the probe or antibody by coupling (y g » physically linking") a detectable 
10 substance to the probe or antibody, as well as indirect labeling of the probe or antibody by 

reactivity with another reagent that is directly labeled. Examples of indirect labeling include 
detection of a primary antibody using a fluorescentlv-labeled secondary antibody and 



end-labeling of a DNA probe with biotin such that it can be detected with fluorescentlv- 
labeled streptavidin. The term ,r biological sample" is intended to include tissues, cells and 

15 biological fluids isolated from a subject, as well as tissues, cells and fluids present within a 

subject. That is. the detection method of the invention can be used to detect GPCRX mRNA. 
protein, or genomic DNA in a biological sample f n ^tr o as we M as i n viv o* For example. f 71 
vitro techniques for detection of GPCRX mRNA include Northern hybridizations and r rT 
hybridizations. j n techniques for detection of GPCRX protein include enzyme linked 

20 immunosorbent assays (ELISAsV Western blots, immunoprecipitations. and 

immunofluorescence. j n wt r o techniques for detection of GPCRX genomic DNA include 
Southern hybridizations. Furthermore. j T1 v j vc techniques for detection of GPCRX protein 
include introducing into a subject a labeled anti-GPCRX antibody. For example, the antibody ^||| 
can be labeled with a radioactive marker whose presence and location in a subject can be 

25 detected by standard imaging techniques. 

In one embodiment, the biological sample contains protein molecules from the test 
subject. Alternatively, the biological sample can contain mRNA molecules from the test 
subject or genomic DNA molecules from the test subject. A preferred biological sample is a 
peripheral blood leukocyte sample isolated by conventional means from a subject. 

30 In another embodiment, the methods further involve obtaining a control biological c 

sample from a control subject contacting the control sample with a compound or agent 
capable of detecting GPCRX protein, mRNA. or genomic DNA. such that the presence of 
GPCRX protein. mRNA or genomic DNA is detected in the biological sample, and comparing 
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the presence of GPCRX protein, mRNA or genomic DNA in the c ontrol sample with the 
presence of GPCRX protein, mRNA or gen omic DN A in the test sample. 

The invention also encompasses kits for detecting the presence of GPCRX in a 
biological sample. For example, the kit can comprise: a labeled c ompound or agent capable of 
detecting GPCRX protein or mRNA in a biological sample: means for deter mining the amount 
of GPCRX in the sample: and means for comparing the amount of GPCRX in the sa mple with 
a standard. The compound or agent can be packaged in a suitable container. The kit can 
further comprise instructions for using the kit to detect GPCRX protein or nucleic acid. 
Prognostic Assays 

The diagnostic methods described herein can furthermore be ut ilized to identify 
subjects having or at risk of developing a disease or disorder associated w ith aberrant GPCRX 
expression or activity. For example, the assays described herei n, such as the preceding 
diagnostic assays or the following assays, can be utilized to identify a sub ject having or at risk 
of developing a disorder associated with GPCRX protein, nucleic acid expression or activity. 
Alternatively, the prognostic assays can be utilized to identif y a subject having or at risk for 
developing a disease or disorder. Thus, the invention provides a m ethod for identifying a . 
disease or disorder associated with aberrant GPCRX expression o r activity in which a test 
sample is obtained from a subject and GPCRX protein or nucleic acid j., mRNA, genomic 
DNA") is detected, wherein the presence of GPCRX protein or nucleic ac id is diagnostic for a 
subject having or at risk of developing a disease or disorder associa ted with aberrant GPCRX 
expression or activity. As used herein, a "test sample" re fers to a biological sample obtained 
from a subject of interest. For example, a test sample can be a biological fluid ^ serum), 
cell sample, or tissue. 

Furthermore, the prognostic assays described herein can be used to de termine whether 
a subject can be adm inistered an agent ( e g .. an agonist, antago nist, peptidomimetic, protein. 
peptide, nucleic acid, small molecule, or other drug candidate) to t reat a disease or disorder 
associated with aberrant GPCRX expression or activity. For exa mple, such methods can be 
used to determine whether a subject can be effectively treated w ith an agent for a disorder. 
Thus, the invention provides methods for determining whether a subject can be effectively 
treated with an agent for a disorder associated with aberrant GPCRX expression or activity in 
which a test sample is obtained and GPCRX protein or nucleic a cid is detected {* ^ wherein 
the presence of GPCRX protein or nucleic acid is diagnostic for a subject that can be 
administered the agent to treat a disorder associated with aberran t GPCRX expression or 
activity). 
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The methods of the invention can also be used to detect genetic lesions in an GPCRX 

gene, thereby determining if a subject with the lesioned gene is at risk for a disorder 

characterized by aberrant cell proliferation and/or differentiation. In various embodiments, the 

methods include detecting, in a sample of cells from the subject the presence or absence of a 

genetic lesion characterized by at least one of an alteration affecting the integrity of a gene 

encoding an GPCRX-protein. or the misexpression of the GPCRX gene. For example, such 

genetic lesions can be detected by ascertaining the existence of at least one of: (f) a deletion of 

one or more nucleotides from an GPCRX gene; ( T y> an addition of one or more nucleotides to 

an GPCRX gene: (j j j) a substitution of one or more nucleotides of an GPCRX gene, ( T y ^ a 

chromosomal rearrangement of an GPCRX gene: an alteration in the level of a messenger 

RNA transcript of an GPCRX gene. ( v j) aberrant modification of an GPCRX gene, such as of 

the methvlation pattern of the genomic DNA. ( v j j\ the presence of a non-wild-tvpe splicing 

pattern of a messenger RNA transcript of an GPCRX gene. ( v // /> a non-wild-tvpe level of an 

GPCRX protein. (j r } allelic loss of an GPCRX gene, and inappropriate post-translational 

modification of an GPCRX protein. As described herein, there are a large number of assay 

techniques known in the art which can be used for detecting lesions in an GPCRX gene. A 

preferred biological sample is a peripheral blood leukocyte sample isolated by conventional 

means from a subject. However, any biological sample containin g nuclea ted cells may be 

used, including, for example, buccal mucosal cells. 

In certain embodim ents, detection oflhe lesion involves the use of a probe/primer in a 

polymerase chain reaction (PCR^ ( s ee e g „ U.S. Patent Nos. 4.6 83.195 and 4.683. 202\ such 

as anchor PCR or RACE PCR. or. alternatively, in a ligation chain reaction (LCRi e glA 

Landegran. e t a j :j 1988. Science 241 : 1077-1080: and Nakazawa, ^ ah , 1994. ProCm Nat i 

Acad, Set USA 91 : 360-364\ the latter of which can be particularly useful for detecting point 

mutations in the GPCRX-gene (< * ee Abravava. e t a /.. 1995. j ^ uc j Acids Res. 23 : 675-682). 

This method can include the steps of collecting a sample of cells from a patient, isolating 

nucleic acid f eg „ genomic. mRNA or both) from the cells of the sample, contacting the 

nucleic acid sample with one or more primers that specifically hybridize to an GPCRX gene 

under conditions such that hybridization and amplification of the GPCRX gene (if present) 

occurs, and detecting the presence or absence of an amplification product, or detecting the size 

of the amplification product and comparing the length to a control sample. It is anticipated 

that PCR and/or LCR may be desirable to use as a preliminary amplification step in 

conjunction with any of the techniques used for detecting mutations described herein. 
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Alternative amplification methods include: self sustained sequence replication ( s ee 

Guatelli. e t 1990. p rcP . jsfatl Acad. Sci. USA S7: 1874-1 878V transcriptional amplification 
system { see> Kwoh, et a h , 1989. P roa NatL Acad . S ci. USA 86: 1173-1177); Q p Rephcase 
Lsee, Lizardi. e t 1988. B icTechnclcg y 6: 1 1 97 ^- or anv other nucleic acid am plification 
method, followed by the detection of the amplified molecules using techniques well known to 
those of skill in the art. These detection schemes are especially useful for the detection of 
nucleic acid molecules if such molecules are present in very low numbers. 

In an alternative embodiment, mutations in an GPCRX gene from a sam ple r,ell can he 
identified by alterations in restriction enzyme cleavage patterns. For exa mple, sa mple and 
control DNA is isolated, amplified (optionally), digested with one or more restriction 
endonucleases. and fragment length sizes are detennined bv gel electrophoresis and compared. 
Differences in fragment length sizes between sample and control DNA indicates mutations in 
the sample DNA. Moreover, the use of sequence specific ribozvmes e .g„ U-S. Patent 
No. 5.493.531) can be used to score for the presence of specific mutations bv development or 
loss of a ribozvme cleavage site. 

In other embodiments, genetic mutations in GPCRX can be identified bv hybridizing a 
sample and control nucleic acids, e DNA or RNA, to high-densitv arrays containing 
hundreds or thousands of oligonucleotides probes. g ee e g t Cronin. e f fl /.. 1996. H umav 
Mutation 7' 244-255: Kozal. et a j.A996. N at Med 2: 753^759. For example, genetic 
mutations in GPCRX can be identified in two dimensional arrays containing light-generated 
DNA probes as described in Cronin. e f sttpr a- Briefly, a first hybridization array of probes 
can be used to scan through long stretches of DNA in a sample and control to identify base 
changes between the sequences by making linear arrays of sequential overlapp ing probes. 
This step allows the identification of point mutations. This is followed bv a second 
hybridization array that allows the characterization of specific mutations by using smaller. 
specialized probe arrays complementary to all variants or mutations detected. Ea ch mutation 
array is composed of parallel probe sets, one complementary to the wild-ty pe gene and the 
other complementary to the mutant gene. 

In yet another embodiment, anv of a variety of sequencing reactions known i n the art 
can be used to directly sequence the GPCRX gene and detect mutations bv co mparing the 
sequence of the sample GPCRX with the corresponding wild-type (control) sequence. 
Examples of sequencing reactions include those based on techniques developed bv Maxim and 
Gilbert. 1977. Prrr NatL Acad Sci xj<$A 74: 560 or Sanger. 1977. p,-^ NatL Acad Sci u$A 
74: 5463. It is also contemplated that anv of a variety of automated sequencing procedures 
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can be utilized when performing the diagnostic assays e.g tj Naeve. e f 1995. 

Biotechniqiie s 19: 448 ^» including sequencing bvmass spectrometry (see, e g „ PCT 

International Publication No. WO 94/16101: Cohen, <> + Q /.. 1996.^ , Chromatography^! 

127-162: and Griffin. 1993. App i Biochem. Biotechnol 38: 147-159). 

5 Other methods for detecting mutations in the GPCRX gene include methods in which 

protection from cleavage agents is used to detect mismatched bases in RNA/RNA or 

RNA/DNA heteroduplexes. S ee, e ^ Mvers. e t „ /.. 1985. S cienc e 230: 1242 - ^ general, the 

art technique of "mismatch cleavage" starts by providing heteroduplexes of formed by 

hybridizing (labeled) RNA or DNA containing the wild-type GPCRX sequence wife 

10 potentiall mutant RNA or DNA obtained from a tissue sample. The double-stranded 

duplexes a y e treated with an agent that cleaves single-stranded regions of the duplex such as 
which will exist due to basepair mismatches between the control and sample strands. For 
instance. RNA/DNA duplexes can be treated with RNase and DNA/DNA hybrids treated with 
S z nuclease to enzvmaticallv digesting the mismatched regions. In other embo diments, either 

15 DNA/DNA or RNA/DNA duplexes can be treated with hvdroxvlamine or osmium tetroxide 
and with piperidine in order to digest mismatched regions. After digestion of the mismatched 
regions, the resulting material is then separated by size on denaturing polvacrvlamide gels to 
determine the site of mutation. $ ee, e.g, Cotton, e j a Z., 1988. p roc . Natl Acad, Set 
4397: Saleeba. e t a j 1992. M ethod* EnzymeL 217: 286-295. In an embodiment the control 

20 DNA or RNA can be labeled for detection. 

In still another embodiment the mismatch cleavage reaction employs one or more 
proteins that recognize mismatched base pairs in double-stranded DNA (so called "DNA 
mismatch repair" enzymes) in defined systems for detecting and mapping point mutations in 
GPCRX cDNAs obtained from samples of cells. For example, the mutY enzyme of j? co u 

25 cleaves A at G/A mismatches and the thymidine DNA glvcosvlase from HeLa cells cleaves T 
at G/T mismatches. ^ Hsu^; a l^l994^Carcinogenesis 1657-1662. According 
an exemplary embodiment a probe based on an GPCRX sequence. a wild-type GPCRX 
sequence, is hybridized to a cDNA or other DNA product from a test cellf s). The duplex is 
treated with a DNA mismatch repair enzyme, and the cleavage products, if anv. can be 

30 detected from electrophoresis protocols or the like. s *e, e.g., U S. Paten t No. 5.459.039. 

In other embodiments, alterations in electrophoretic mobility will be used to identify 
mutations in GPCRX genes. For example, single strand conformation polymorphism (SSCP> 
may be used to detect differences in electrophoretic mobility between mutant and wild type 
nucleic acids. ,w e .g. t Qrita. e f fl /„ 1989. T>™n Natl Acad. Set. USA'- 86: 2766 ; Cotton, 
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1993. M utar J?r" 285: 125-144: Havashi- 1992. cu^* Anal Tech. Appl ?^ 73 " 79 - 
Single-stranded DNA fragments of sample and control GPCRX nu cleic acids will be 
denatured and allowed to renature. The secondary structure of single-stran ded nucleic acids 
varies according to sequence, the resulting alteration in electrophoretic mobility enables the 
detection of even a single base change. The DNA fragments mav be labeled or detec ted with 
labeled probes. The sensitivity of the assay may be enhanced bv using RNA (rath er than 
DNA\ in which the secondary structure is more sensitive to a change in sequence. In one 
embodiment the subject method utilizes heteroduplex analysis to separ ate double stranded 
heteroduplex molecules on the basis of changes in electrophoretic mo bility. g ee e .g mf Keen, e t 

ah 1991 ■ Trends Genet.2ll± 

In vet another embodiment the movement of mutant or wild- tvpe fragments in 
polvacrvla mide pels containing a gradient of denaturant is assayed usin g denaturing gradient 
gel electrophoresis (DGGEV p „ e ^ Mvers. „t a L,lMLjfature 313: 495 - W^ 11 DGGE is 
used as the method of analysis. DNA will be modified to insure that it doe s not completely 
denature, for example bv adding a GC clamp of approximately 40 b p of high-melting GC-rich 
DNA bv PCR. In a further embo diment, a temperature gradient is used in place of a 
denaturing gradient to identify differences in the mobility of control and s ample DNA. 
e.g., Rosenbaum andReissner. 1987. p y vyftjj? Chcm. ^65: 12753. 

Examples of other techniques for detecting point mutations includ e, but are not limited 
to. selective oligonucleotide hybridization, selective amplification, or selectiv e primer 
extension. For example, oligonucleotide primers mav be prepared in which the known 
mutation is placed centrally and then hybridized to target DNA under c onditions that permit 
hybridization only if a perfect match is found. ^ e g t Sailriu e f ^ /. ^ 1986. N atur e 324: 163 ^ 
Saiki. e t q /., 1989. P roc NatL Acad. Sci. USA * 6: 623Q - Such allele specific ohgonucleotides 
are hybridized to PCR amplified target DNA or a number of differe nt mutations when the 
oligonucleotides are attached to the hybridizing membrane and hybridize d with labeled target 
DNA. 

Alternatively, allele specific amplification technology tha t depends on selective PCR 
amplification mav be used in conjunction with the instant invention. Oli gonucleotides used as 
primers for specific amplification mav carrv the mutation of inte rest in the center of the 
molecule (so that amplification depends on differential hybridization; **> e e ^ Gibbs, et 
1989 -N itcL Acids Res. 17: 2437-2448^ or at the extreme 3'- teTminus of one primer where. 
under appropriate conditions, mismatch can prevent, or reduc e polymerase extension e gt 
Prossner, 1993. Trbtech 1 1 : 238Y 1x1 addition it mav be desirable to introduce a novel 
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restriction site in the region of the mutation to create cleavage-based detection. g ee 

Gasparini, e f a i 1992, Q e i\ Prober 6: 1. It is anticipated that in certain embodiments 

amplification may also be performed using j* a g ligase for amplification. S ee, e.g. t Barany, 

1991. p roc Natl Acad. Set USA ^8: 189. In such cases, ligation will occur only if there is a 

5 perfect match at the S'-terminus of the 5 1 sequence, making it possible to detect the presence of 

a known mutation at a specific site by looldnp; for the presence or absence of ampli fication. 

The methods described herein may be performed, for example, by ntHi^ng 

pre-packaged diagnostic kits comprising at least one probe nucleic acid or antibody reagent 

described herein, which may be conveniently used. e g„ in clinical settings to diagnose 

10 patients exhibiting symptoms or family history of a disease or illness involving an GPCRX 

gene. 

Furthermore, any cell type or tissue, preferably peripheral blood leukocytes, in which 
GPCRX is expressed may be utilized in the prognostic assays described herein. However, any 
biological sample containing nucleated cells may be used, including, for example, buccal 
15 mucosal cells. 

Pharmacogenomics 

Agents, or modulators that have a stimulatory or inhibitory effect on GPCRX activity 
( e GPCRX gene expression), as identified by a screening assay described herein can be 
administered to individuals to treat (prophvlacticallv or therapeutically) disorders (The 

20 disorders include metabolic disorders, diabetes, obesity, infectious disease, anorexia, cancer- 
associated cachexia, cancer, neurodegenerative disorders, Alzheimer's Disease, Parkinson's 
Disorder, immune disorders, and hematopoietic disorders, and the various dvslipidemias, 
metabolic disturbances associated with obesity, the metabolic syndrome X and wasting 
disorders associated with chronic diseases and various cancers.") In conjunction with such 

25 treatment, the pharmacogenomics (j e . m the study of the relationship between an individual's 

genotype and that individual's response to a foreign compound or drug) of the individual may 
be considered. Differences in metabolism of therapeutics can lead to severe toxicity or 
therapeutic failure by altering the relation between dose and blood concentration of the 
pharmacologically active drug. Thus, the pharmacogenomics of the individual permits the 
30 selection of effective agents ( e g ., drugs^) for prophylactic or therapeutic treatments based on a 
consideration of the individual's genotype. Such pharmacogenomics can further be used to 
determine appropriate dosages and therapeutic regimens. Accordingly, the activity of GPCRX 
protein, expression of GPCRX nucleic acid, or mutation content of GPCRX genes in an 
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individual can be determined to thereby select appropr iate agentf s) for therapeutic or 

prophylactic treatment of the individual. 

Pharmacogenomics deals with clinically significant hereditary variations in the 

response to drugs due to altered drug disposition and abnormal action in affected persons. See 

c g ..Eichelbaum,1996. nn v E xp. Pharmacol Physiol 983-985; Linder, 1997. C /m. 

Chem - 43 : 254-266. In general, two types of pharmacogenetic cond itions can be 

differentiated. Genetic conditions transmitted as a single factor al tering the wav drugs act on 

the body faltered drug action) or genetic conditions transmitted as singl e factors altering the 

wav the body acts on drugs faltered drug metabolism). These pha rmacogenetic conditions can 

occur either as rare defects or as polymorphisms. For example, glucose-6-phosphate 

dehydrogenase f G6PP) deficiency is a common inherited enzymopathy in which the main 

clinical complication is hemolysis after ingestion of oxidant dru gs (anti-malarials, 

sulfonamides, analgesics, nitrofurans) and consump tion of fava beans. 

As an illustrative embodiment, the activity of drug metabo lizing enzymes is a major 

determinant of both the intensity and duration of drug action. The discovery of genetic 

polymorphisms of drug metabolizing enzymes (* > g .. N-acetvltransferase 2 (NAT 2) and 

cytochrome P450 enzvmes CYP2D6 and CYP2C19) has provided an explanation as to why 

some patients do not obtain the expected drug effects or show exag gerated drug response and 

serious toxicity after taking the standard and safe dose of a drug. T hese polymorphisms are 

expressed in two phenotvoes in the population, the extensive met abolizer CEM) and poor 

metabolizer CPM). The prevalence of PM is different among diffe rent populations. For 

example, the gene coding for CYP2D6 is highly polymorphic and severa l mutations have been 

identified in PM. which all lead to the absence of functional CYP2D6 . Poor metabolizers of 

CYP2D6 and CYP2C19 quite frequently experience exaggerat ed drug response and side 

effects when thev receive standard doses. If a metabolite is the a ctive therapeutic moiety, PM 

show no therapeutic response, as demonstrated for the analgesic effect of codeine mediated by 

its CYP2D6-formed metabolite morphine. At the other extreme are the so called ultra-rapid 

metabolizers who do not respond to standard doses. Recently, the molecular basis of 

ultra-rapid metabolism has been identified to be due to C YP2D6 gene amplification. 

Thus, the activity of GPCKX protein, expression of GPCRX nucleic acid, or mutation 

content of GPCRX genes in an individual can be determined to t hereby select appropriate 

agents for therapeutic or prophylactic treatment of the indivi dual. In addition. 

pharmacogenetic studies can be used to applv genotv ping of polymorphic alleles encoding 

drug-metabolizing enzvmes to the identification of an individual 's drug responsiveness 
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phenotvpe. This knowledge, when applied to dosing or ding selection, can avoid adverse 

reactions or therapeutic failure and thus enhance therapeutic or prophylactic efficiency when 

treating a subject with an GPCRX modulator, such as a modulator identified bv one of the 

exemplary screenin g assays described herein. 

Monitoring of Effects During Clinical Trials 

Monitoring the influence of agents ( e g., drugs, compounds*) on the expression or 
activity of GPCRX ( e g ,.. the ability to modulate aberrant cell proliferation and/or 
differentiation) can be applied not only in basic drug screening, but also in clinical trials. For 
example, the effectiveness of an agent determined bv a screening assay as described herein to 
increase GPCRX gene expression, protein levels, or upregulate GPCRX activity, can be 
monitored in clinical trails of subjects exhibiting decreased GPCRX gene expression, protein 
levels, or downregulated GPCRX activity. Alternatively, the effectiveness of an agent 
determined bv a screening assay to decrease GPCRX gene expression, protein levels, or 
downregulate GPCRX activity, can be monitored in clinical trails of subjects exhibiting 
increased GPCRX gene expression, protein levels, or upregulated GPCRX activity. In such 
clinical trials, the expression or activity of GPCRX and, preferably, other genes that have been 
implicated in. for example, a cellular proliferation or immune disorder can be used as a "read 
out" or markers of the immune responsiveness of a particular cell. 

Bv way of example, and not of limitation, genes, including GPCRX, that are 
modulated in cells bv treatment with an agent (e g * compound, drug or small molecule") that 
modulates GPCRX activity ( e _ g- identified in a screening assay as described herein) can be 
identified. Thus, to study the effect of agents on cellular proliferation disorders, for example, 
in a clinical trial, cells can be isolated and RNA prepared and analyzed for the levels of 
expression of GPCRX and other genes implicated in the disorder. The levels of gene 
expression ( / P .. a gene expression pattern) can be quantified bv Northern blot analysis or 
RT-PCR. as described herein, or alternatively bv measuring the amount of protein produced, 
bv one of the methods as described herein, or bv measuring the levels of activity of GPCRX or 
other genes. In this manner, the gene expression pattern can serve as a marker, indicative of 
the physiological response of the cells to the agent. Accordingly, this response state may be 
determined before, and at various points during, treatment of the individual with the agent. 

In one embodiment, the invention provides a method for monitoring the effectiveness 
of treatment of a subject with an agent (eg- 311 agonist antagonist, protein, peptide, 
peptidomimetic. nucleic acid, small molecule, or other drug candidate identified bv the 
screening assays described herein) comprising the steps of ({\ obtaining a pre-administration 
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sam ple from a subject prior to administration of the agent: ( 7 y) detecting flfe level of expression 

of an GPCRX protein. mRNA. or genomic DNA in the preadminis tration sample: 
nhtairnn p on e or more post-administration samples from the subject: (p/) detecting the level of 
ex pression or activity of the GPCRX protein, mRNA. or g enomic DNA in the 
post-administration samples: ( v ) comparing the level of express ion or activity of the GPCRX 
protein. mRNA, or genomic DNA in the pre-administration sample with th e GPCRX protein, 
mRNA. or genomic DNA in the post administration sample or samples: and ( v i) altering the 
administration of the agent to the subject accordingly. For example, incre ased administration 
of the agent may be desirable to increase the expression or activity of GPCRX to higher levels 
than detected. r - e » to increase the effectiveness of the agen t. Alternatively, decreased 
administration of the agent mav be desirable to decrease expressio n or activity of GPCRX to 
lower levels than detected. ; _ e „ to decrease the effectiveness of t he agent. 

Methods of Treatment 

The invention provides for both prophylactic and therapeutic methods of treating a 
subject at risk of (or susceptible to) a disorder or having a disorder associated with aberrant 
GPCRX expression or activity. The disorders include cardiomyop athy, atherosclerosis, 
hypertension, congenital heart defects, aortic stenosis, atri al septal defect (ASD\ 
atrioventricular (A-V) canal defect ductus arteriosus, pulmonary stenosis, subaortic stenosis, 
ventricular septal defect (VSDV valve diseases, tuberous sclerosis, sclero derma, obesity, 
transplantation, adrenoleukodystrophv. congenital adr enal hyperplasia, prostate cancer, 
neoplasm: adenocarcinoma, lymphoma, uterus cancer, fertility, hem ophilia, hvpercoagulation, 
idiopathic thrombocytopenic purpura, immunodeficiencies, graft ve rsus host disease, AIDS, 
bronchial asthma, Crohn's disease: multiple sclerosis, treatmen t of Albright Hereditary 
Ostoeodystrophv, and other diseases, disorders and condit ions of the like. 
These methods of treatment will be discussed more fully, below 

Disease and Disorders 

Diseases and disorders that are characterized bv increased (relativ e to a subject not 
suffering from the disease or disorder") levels or biological activity may be treated with 
Therapeutics that antagonize (/ e . reduce or inhibit activity. Therapeutics that antagonize 
activity mav be administered in a therapeutic or prophylactic manner. Th erapeutics that may 
be utilized include, but are not limited to: (fl an aforementione d peptide, or analogs, 
derivatives, fragments or homologs thereof: antibodies to an aforem entioned peptide; Lm\ 
nucleic acids encoding an aforementioned peptide: ( r v> administ ration of antisense nucleic acid 

113 



WO 01/591 13 PCT/US01/04404 
and nucleic acids that are "dysfunctional" U e due to a heterologous inse rtion within the 

coding sequences of coding sequences to an aforementioned peptide) th at are utilised to 
"knockout" endoggenous function of an aforementioned peptide by homologous 
recombination e g CapecchL 1989. S cienc e 244: 1288-1292): or f v ) modulators ( i e . 
inhibitors, agonists and antagonists, including additional peptide mimetic of the invention or 
antibodies specific to a peptide of the invention) that alter the interaction between an 
aforementioned peptide and its binding partner. 

Diseases and disorders that are characterized bv decreased (relative to a subject not 
suffering from the disease or disorder) levels or biological activity may be treated with 
Therapeutics that increase (y g . are agonists to) activity. Therapeutics that upregulate activity 
may be administered in a therapeutic or prophylactic manner. Therapeutics that may be 
utilized include, but are not limited to. an aforementioned peptide, or analogs, derivatives, 
fragments or homologs thereof: or an agonist that increases bioavailability. 

Increased or decreased levels can be readily detected by quantifying peptide and/or 
RNA. bv obtaining a patient tissue sample (* , g from biopsy tissue) and assaying it f„ for 
RNA or peptide levels, structure and/or activity of the expressed peptides (or mRNAs of an 
aforementioned peptide). Methods that are well-known within the art include, but are not 
limited to. immunoassays ( e .g„ b Y Western blot analysis, immunoprecipitation followed bv 
sodium dodecvl sulfate (SDS) polvacrvlamide gel electrophoresis, immunocvtochemistrv. etc.) 
and/or hybridization assays to de tect expression of mRNAs (< , s Northern assay s, dot blots. Iri 
s if U hybridization, and the like). 
Prophylactic Methods 

In one aspect the invention provides a method for preventing, in a subject, a disease or 
condition associated with an aberrant GPCRX expression or activity, bv administering to the 
subject an agent that modulates GPCRX expression or at least one GPCRX activity. Subjects 
at risk for a disease that is caused or contributed to bv aberrant GPCRX expression or activity 
can be identified bv. for exaniple. any or a combination of diagnostic or prognostic assays as 
described herein. Administration of a prophylactic agent can occur prior to the manifestation 
of symptoms characteristic of the GPCRX aberrancy, such that a disease or disorder is 
prevented or. alternatively, delayed in its progression. Depending upon the type of GPCRX 
aberrancy, for example, an GPCRX agonist or GPCRX ant agonist agent can be used for 
treating the subject. The appropriate agent can be determined based on screening assays 
described herein. The prophylactic methods of the invention are further discussed in the 
following subsections. 

114 



WO 01/591 13 PCT/USOl/04404 

Tlierapeutic Methods 

Another aspect of the invention pertains to method s of modulating GPCRX expression 
or activity for therapeutic purposes. The modulatory me thod of the invention involves 
contacting a cell with an agent that modulates one or mo re of the activities of GPCRX protein 
activity associated with the cell." An agent that modulates GPC RX protein activity can be an 
a gent as described herein, such as a nucleic acid or a prot e in, a naturaUv-occurring cognate 
ligand of an GPCRX protein, a peptide, an GPCRX peptid omimetic. or other small molecule. 
In one embodiment, the agent stimulates one or more GPCR X protein activity. Examples of 
such stimulatory agents include active GPCRX protein and a nucleic acid molecule encoding 
GPCRX that has been introduced into the cell. In another embodim ent, the agent inhibits one 
or more GPCRX protein activity. Examples of such inhibi tory agents include antisense 
GPCRX nucleic acid molecules and anti-GPCRX antibodies. These m odulatory methods can 
be performed f „ VIfrc ( c £ .. bv culturing the cell wit h the agenfl or. alternatively, ,„ vivole.g~ 
H Y admini stering the agent to a suhiectV As such, the inv ention provides methods of treating 
an individual afflicted with a disease or disorder characte rized bv aberrant expression or 
activity of an GPCRX protein or nucleic acid molecule. In one e mbodiment, the method 
involves administering an agent ( a £ .. an agent identified bv a screening assay described 
herein), or combination of agents that modulates ( a g -, up-regulates or down-regulates) 
GPCRX expression or activity. Tn another embodiment the metho d involves administering an 
GPCRX protein or nucleic acid molecule as therapy to compen sate for reduced or aberrant 
GPCRX expression or activity. 

Stimulation of GPCRX activity is desirable in situation s in which GPCRX is 
abnormally downregulated and/or in which increased GPCRX activity is likely to have a 
beneficial effect. One example of such a situation is wh ere a subject has a disorder 
characterized bv aberrant cell proliferation and/or differe ntiation ( r „ cancer or immune 
associated disorders). Another ex am ple of su ch a situation is where the subject has a 
gestational disease ( e . g- preclampsia). 

Determination of the Biological Effect of the Therapeutic 

In various embodiments of the invention , suitable f n yitroM-in viv o assavs 
performed to determine the effect of a specific Therapeutic and whether its administration is 
indicated for treatment of the affected tissue. 

In various specific embodiments. , „ yflr o aSRflVS mav be Performed with representative 
cells of the tvpe(s) involved in the patient's disorder, to d etermine if a given Therapeutic exerts 
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the desired effect upon the cell tvpe(sV Compounds for use in therapy may be tested in 

suitable a nimal model systems including, but not limited to rats, mice, chicken, cows. 

monkeys, rabbits, and the like, prior to testing in human subjects. Similarly, for j n yi vo 

testing, any of the animal model system known in the art may be used prior to administration 

to human subjects. 

Prophylactic and Therapeutic Uses of the Compositions of the Invention 

The GPCRX nucleic acids and proteins of the invention are useful in potential 
prophylactic and therapeutic applications implicated in a variety of disorders including, but not 
limited to: metabolic disorders, diabetes, obesity, infectious disease, anorexia, cancer- 
associated cancer, neurodegenerative disorders. Alzheimer's Disease. Parkinson's Disorder. 
immune disorders, hematopoietic disorders, and the various dvslipidemias^ metabolic 
disturbances associated with obesity, the metabolic syndrome X and wasting disorders 
associated with chronic diseases and various cancers. 

As an example, a cDNA encoding the GPCRX protein of the invention may be useful 
in gene therapy, and the protein may be useful when administered to a subject in need thereof. 
Bv way of non-lim itin g example, the compositions of the invention will have efficacy for 
treatment of patients suffering from: metabolic disorders, diabetes, obesity, infectious disease, 
anorexia, cancer-associated cachexia, cancer, neurodegenerative disorders, Alzheimer's 
Disease. Parkinson's Disorder, immune disorders, hematopoietic disorders, and the various 
dvslipidemias. 

Both the novel nucleic acid encoding the GPCRX protein, and the GPCRX protein of 
the invention, or fragments thereof, may also be useful in diagnostic applications, wherein the 
presence or amount of the nucleic acid or the protein are to be assessed. A further use could 
be as an anti-bacterial molecule (/ 9 some peptides have been found to possess anti-bacterial 
properties^. These materials are further useful in the generation of antibodies which 
immunospecificallv-bind to the novel substances of the invention for use in therapeutic or 
diagnostic methods. 

EXAMPLES 

The following examples illustrate by way of non-limiting example various aspects of 
the invention. 

The following examples illustrate bv way of non-limiting example various aspects of 
the invention. 
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Example 1: Method of Identifying the Nucleic Acids 

The novel nucleic acids of the invention were identified bv TblastN using a proprietary 
sequence file, run against the Genomic Daily Files made available by GenBank. The nucleic 
acids were further predicted bv the proprietary software program GenScan™, including 
selection of exons. These were further modified bv means of similarities using BLAST 
searches. The sequences were then manually corrected for apparent inconsistencies, thereby 
nhtainin g the sequences encoding the full-length proteins. 

Example 2. Quantitative expression analysis of GPCR2 in various cells and tissues 

The quantitative expression of clone GPCR1 was assessed in a large number of 
normal and tumor sample cells and cell lines (Panel 1\ as well as in surgical tissue samples 
(Panel 2\ by real t ime qua ntitative PCR (TaqMan®) performed on a Perkin-Elmer Biosvstems 
ABI PRISM® 7700 Sequence Detection System. 

First. 96 RNA samples were normalized to p-actin and GAPDH. RNA (-50 ng total or 
—1 ng polvA+) was converted to cDNA using the TaqMan® Reverse Transcription Reagents 
Kit (PE Biosvstems, Foster City. CA: Catalog No. N808-0234) and random hexamers 
according to the manufacturers protocol. Reactions were performed in 20 ul and incubated 
for 30 min. at 48°C. cDNA (5 ul) was then transferred to a separate plate for the TaqMan® 
reaction using p-actin and GAPDH TaqMan® Assay Reagents (PE Biosvstems: Catalog Nos. 
4310881E and 4310884R respectively) and TaqMan® universal PCR Master Mix (PE 
Biosvstems: Catalog No. 4304447) according to the manufacturer's protocol. Reactions were 
performed in 25 ul using the following parameters: 2 min. at 50°C: 10 min. at 95°C: IS sec, at 
95°C/1 min. at 60°C (40 cycles). Results were recorded as CT values (cycle at which a given 
sample crosses a threshold level of fluorescence) using a log scale, with the difference in RNA 
concentration between a given sample and the sample with the lowest CT value being 
represented as 2 to the power of delta CT. The percent relative expression is then obtained by 
taking the reciprocal of this RNA difference and multiplying bv 100. The average CT values 
obtained for fl-actin and GAPDH were used to normalize RNA samples. The RNA sample 
generating the highest CT value required no further diluting, while all other samples were 
diluted relative to this sample according to their p-actin /GAPDH average CT values. 

Normalized RNA (5 ul) was converted to cDNA and analyzed via TaqMan® using 
One Step RT-PCR Master Mix Reagents (PE Biosvstems: Catalog No. 4309169) and gene- 
specific primers according to the manufacturer's instructions. Probes and p rimers were 
designed for each assay according to Perlrin Rimer Biosvstem's p r \ mer Expres s Software 
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package (version I for Apple Computer's Macintosh Power PQ or a similaTalgorithm using 

the target sequence as input. Demit settings were used for reaction conditions and the 
following parameters were set before selecting primers: primer concentration = 250 nM. 
primer melting temperature CI ) range = 58°-60° C. primer optimal Tm = 59° C. maximum 
5 primer difference = 2° C. probe does not have 5' G. probe T must be 10° C greater than 

primer T . amplicon size 75 bp to 100 bp. The probes and primers selected (see below") were 
synthesized by Svnthegen (Houston, TX. US AY Probes were double purified by HPLC to 
remove uncoupled dve and evaluated by mass spectroscopy to verify coupling of reporter and 
quencher dyes to the 5' and 3 J ends of the probe, respectively. Their final concentrations 
10 were: forward and reverse primers. 900 nM each, and probe. 200nM. 

PCR conditions: Normalized RNA from each tissue and each cell line was spotted in 
each well of a 96 well PCR plate (Perkin Elmer BiosvstemsV PCR cocktails including two 
probes (a probe specific for the target clone and another gene-specific probe multiplexed with 
the target probe) were set up using IX TaqMan™ PCR Master Mix for the PE Biosvstems 
15 7700. with 5 mM MgC12. dNTPs (dA. G. C. U at 1:1:1:2 ratios). 0.25 U/ml AmpliTaq Gold™ 
(PE Biosvstems). and 0.4 U/^l RNase inhibitor, and 0.25 U/pl reverse transcriptase. Reverse 
transcription was performed at 48° C for 30 minutes followed by amplification/PCR cycles as 
follows: 95° C 1 0 min 1 th en 40 cycles of 95° C for 15 seconds. 60° C for 1 minute. 

The results for various cells and cell lines that constitute Panel 1 are shown in Table 
20 10. In Table 10. the following abbreviations are used: ca. = carcinoma: * = established from 

metastasis: met = metastasis: s cell var= small cell variant: non-s = non-sm =non-small; squam 
= squamous: pi. eff = pi effusion = pleural effusion: glio = glioma: astro = astrocytoma: and 
neuro = neuroblastoma. 

Panel 2 consists of a 96 well plate (2 control wells, 94 test samples^) composed of 
25 RNA/cDNA isolated from human tissue procured by surgeons working in close cooperation 
with the National Cancer Institute's Cooperative Human Tissue Network (CHTND or the 
National Disease Research Initiative (NDKD. The tissues procured are derived from human 
malignancies and in cases where indicated many malignant tissues have hatched margins". 
The tumor tissue and the '"matched margins" are evaluated by two independent pathologists 
30 (the surgical pathologists and again by a pathologists at NDRI or CHTTSH. This analysis 

provides a gross histopathological assessment of tumor differentiation grade. Moreover, most 
samples include the original surgical pathology report that provides information regarding the 
clinical stage of the patient. These matched margins are taken from the tissue surrounding (i.e. 
immediately proximal^ to the zone of surgery (designated C< NAT\ for normal adjacent tissue. 

118 



WO 01/59113 PCT/US01/04404 
in Tables 10 and 1\\ In addition- RNA/cDNA was obtained from various hu man tissues 
derived from human autopsies performed on deceased elderly peop le or sudden death victims 
(accidents. etcX These tissue were ascertained to be free of disease and were purchased from 
various high quality commercial sources such as Clontech. Research Gene tics, and Invitrogen. 

RNA integrity from all samples is controlled for quality bv visu al assessment of 
agarose gel electrophoresis using 28s and 18s ribosomal RNA staini ng intensity ratio as a 
guide (2:1 to 2.5:1 28s: 1 Ss) and the presence of low molecular weig ht RNAs indicative of 
degradation products. Samples are quality controlled for genomic DNA contamination by 
reactions run in the absence of reverse transcrip tase using probe and primer sets designed to 
amplify across the span of a single exon. 

Example 3. Quantitative expression analysis of GPCR1 in various cells and tissues. 

The Quantitative expression of GPCR1 was assessed in a lar ge number of normal and 
tumor sample cells and cell lines (Panel 11 as w ell as in surgical tissue samples (Panel 2), by 
real time Quantitative PCR (TaoMan®^ performed on a Per kin-Elmer Biosvstems ABI 
PRISM® 7700 Sequence Detection System as described above in Example 2. with the 
following primers (Table 9). 



Table 9. Probe set Ag2695. 



Primers 


Sequences 


Tm 


Length 


Start 
Pos. 


SEQTD 
NO: 


Forward 


5-GGGAAATGGGTTGTCCATATAT-3 ' 


58.8 


22 


266 


63 


Probe 


FAM-S'-TCCTGCAGCCTTATAAGAAGTCCACAO'-TAMRA 


66.2 


26 


292 


64 


Reverse 


5 ATCTG AAATGGCCAG ATTTAGC-3 ' 


59.6 


22 


335 


65 



The TaqMan results for panels 1 and 2 are shown in T able 10. 



Table 10. TaqMan results for GPCR1 



Panel 1 


Panel 2 






Tissue_Name 


Runl 

Rel 

Expr. 

% 


Run 2 
ReL 
Expr. 

% 


Tissue_Name 


Run 1 

ReL 

Expr. 

% 


Run 2 

ReL 

Expr. 

% 


Liver adenocarcinoma 


0 


0 


Normal Colon GENPAK 061003 


3.82 


3.28 


Pancreas 


2.15 


4.21 


83220 CC NAT (OD03866) 


2.74 


0.51 


Pancreatic ca. CAPAN 2 


0 


0 


83221 CC Gr.2 rectosigmoid 
(OD03868) 


0.13 


0.21 


Adrenal gland 


67.36 


100 


83222 CCNAT(OD03868) 


0.92 


0.27 


Thyroid 


5.08 


1.96 


83235 CC Mod Diff (ODO3920) 


0.65 


0.22 


Salivary gland 


5.11 


3.54 


83236 CC NAT (ODO3920) 


0.46 


0.28 
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Pituitary gland 


1.05 * 


1.9 


53237 CC Gr.2 ascend colon : 
[OD03921) 


3.21 : 


2.24 


Brain (fetal) 


3.49 1 


[) 


83238 CC NAT (OD03921) 


0.81 l 


5.59 


Brain (whole) 


20.31 


16.04 


S3241 CC from Partial Hepatectomy 
(ODO4309) 


1.58 


2.01 


Brain (amygdala) 1 


22.22 


12.5 


83242 Liver NAT (ODO4309) 


1.26 


1.47 


Brain (cerebellum) 


2.15 


4.54 


87472 Colon mets to lung (OD04451- 
01) 


0.3 


1.23 


i>rain ^Qippo campus ) 


61.13 


35.11 


87473 Lung NAT (OD04451-02) 


2.88 


1.71 


Dram imQlotniKii 

X->ralU ^[HalainUS^ 


8.72 


18.56 


Normal Prostate Clontech A+ 6546-1 


2.01 


A "7*7 
0. 11 




45.06 


53.22 


84 1 40 Prostate Cancer (OD044 1 0) 


1.88 


1 *71 

1.72 


Spinal cord 


11.34 


7.97 


84141 Prostate NAT (OD04410) 


3.52 


3.9 


CNS ca. (glio/astro)U87-MG 


0 


0 


87073 Prostate Cancer (OD04720-01) 


1.73 


0.5 


CNSca. (glio/astro)U-ll8-MG 


4.21 


0 


87074 Prostate NAT (OD04720-02) 


5.01 


4.42 


CNS ca. (astro)SWl783 


0 


0 


Normal Lung GENPAK 061010 


6.93 


7.8 


CNS ca.* (neuro; met ) SK-N-AS 


0 


0 


83239 Lung Met to Muscle 
(OD04286) 


2.16 


1.98 


CNS ca. (astro) SF-539 


8.96 


0 


83240 Muscle NAT (ODG4286) 


0.3 


0.51 


CNS ca. (astro) SNB-75 


0 


0 


84136 Lung Malignant Cancer 
< L OD03126) 


2.4 


3.69 


L/iNo ca. ^giio) JmnJB-19 


0 


2.86 


84137 Lung NAT (OD03126) 


6.93 


6.7 


v-jno ca. ignoj uzm 


0 


0 


84871 Lung Cancer (OD04404) 


5.48 


2.12 


CNS ca. (glio)SF^295 


0 


1.96 


84872 Lung NAT (OD04404) 


1.55 


1.91 


Heart 


41.47 


32.99 


84875 Lung Cancer (OD04565) 


0.59 


0.45 


Skeletal muscle 


0 


0 


85950 Lung Cancer (OD04237-01) 


4.54 


3.77 


Bone marrow 


3.49 


11.74 


85970 Lung NAT (OD04237-02) 


3.93 


5.18 


Thymus 


1.44 


6.79 


83255 Ocular Mel Met to Liver 
(ODO4310) 


0 


0.16 


Spleen 


100 


59.05 


83256 Liver NAT (ODO4310) 


1.72 


0.69 


Lymph node 


32.31 


26.79 


84139 Melanoma Mets to Lung 
(OD04321) 


100 


100 


Colorectal 


17.92 


20.17 


84138 Lung NAT (OD04321) 


7.33 


6.52 


Stomach 


9.54 


0 


Normal Kidney GENPAK 061008 


6.38 


5.04 


Small intestine 


13.4 


38.96 


83786 Kidney Ca, Nuclear grade 2 
(OD04338) 


34.15 


33.92 


Colon ca. SW480 


0 


0 


83787 Kidney NAT (OD04338) 


5.18 


5.63 


Colon ca.* (SW480 met)SW620 


0 


0 


83788 Kidney Ca Nuclear grade 1/2 
(OD04339) 


1.39 


0.78 


Colon ca. HT29 


0 


1.9 


83789 Kidney NAT (GD04339) 


0.95 


2.02 


Colon ca.HCT-1 16 


0 


0 , 


83790 Kidney Ca, Clear cell type 
(OD04340) 


8.54 


10.29 


Colon ca. CaCo-2 


0 


0 


83791 Kidney NAT (OD04340) 


11.34 


6.56 


83219 CC Well to Mod DifT 

[\JxJ\Jj OOO ) 


10.96 


3.37 


83792 Kidney Ca, Nuclear grade 3 
(OD04348) 


1.44 


1.94 


i^oion ca. HK^x^-^yyo 


0.62 


0 


83793 Kidney NAT (OD04348) 


5.37 


7.33 


vjrasmc ca. (liver met) JNC^l-rso / 


0 


1.9 


87474 Kidney Cancer (OD04622-01) 


48.97 


63.73 




U 


2.42 


87475 Kidney NAT (OD04622-03) 


0.73 


1.16 


Trachea 


4.15 


n 

\j 




1 .JO 




Kidney 


2.37 


0 


85974 Kidney NAT(OD04450-03) 


.5.71 


4.64 


Kidney (fetal) 


0 


3.93 


Kidney Cancer Clontech 8120607 


0.2 


0 


Renal ca.786-0 


0 


0 


Kidney NAT Clontech 8120608 


1.35 


0.55 


Renal ca. A498 


0 


1.91 


Kidney Cancer Clontech 8120613 


0.12 


0.1 
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Renal ca. kat d^o v 


\ ( 


) I 


Cidney NAT Clontech 8120614 C 


>.61 C 


L04 


JKenai ca. ai^xixn v - 


) ( 


) I 


Cidney Cancer Clontech 9010320 3 


L96 2 


L47 


Kenai ca. u \j-d i v 


) ( 


) I 


Cidney NAT Clontech 901032 1 ( 


U5 1 


L.12 


Renal ca. TK-10 ( 


) ( 


) 1 


sTormal Uterus GENPAK 061018 C 


).41 ( 


).32 


Liver 1 


.54 ' 


3.93 \ 


_jxcrus cancer vjruiNjr/Ajv utrtu x x j 


L23 ( 


).94 


Liver (fetal) < 


) : 


IA1 1 


formal Thyroid Clontech A+ 6570-1 ( 


).5S ( 


).81 


Liver ca. (hepatoblast) HepG2 ( 


) < 




rhyroid Cancer GENPAK 064010 


7 OO i 


C *71 


Lung 


18.82 


16.15 ' 


rhyroid Cancer IN VilkOCjliN 


7 no 4 


7 O 

S.y 


Lung (fetal) - 


$.72 




wrniH MAT TMVTTR OCtEM 
i nyroiu in a jl xin v ± xi\\s\j-L'±* 

&302153 


L.3 


1.07 


Lung ca. (small cell) LX-1 < 


O 


0 3 


kT___«i n-pjj-* f»T7TsTP ATT ftfil 01 0 

Normal ureast oiirNrAJv uoiujty 


1 14 


1.83 


Lung ca. (small cell)NCI-H69 1 


3 


0 


S4877 Breast Cancer (OD04566) 


0.19 


1.33 


Lung ca. (sxell var.) SHP-77 


0 


0 


85975 Breast Cancer (OD04590-01) 


2.24 


2.03 


Lung ca. (large cell)NCI-H460 


0 


0 


85976 Breast Cancer Mets (OD04590- 
03) 


6.75 


O AO 

8.48 


Lung ca. (non-sm. cell) A549 


0 


0 


o / u / u rsreasi v^anccr lviciaauidia 
(OD04655-05) 


2 66 


2.66 


Lung ca. (non-s.cell) NCI-H23 


0 


1.81 


CxfciN FAJbw isreast cancer uohuuo 


ft fid 


ft 


Lung ca (non-s.cell) HOP-62 


0 


0 


Breast Cancer Clontech 9100266 


0.13 


0.26 


Lung ca. (non-s.cl) NCI-H522 


0 


0 


Breast NAT Clontech 9100265 


0.22 


0.54 


Lung ca. (squam.) SW 900 


0 


0 


Breast Cancer IN V1TKGGEN 
A209073 


2.29 


1.73 


Lung ca. (squam.) NCI-H596 


2.3 


0 


Breast NAT INVITROGEN 
A209U /34 


0.36 


0.28 


Mammary gland 


5.18 


9.02 


Normal Liver GENPAK 061009 


0.63 


0.22 


Breast ca* (pi. effusion) MCF-7 


0 


0 


Liver Cancer GENPAK 064003 


0.78 


0 


Breast ca * (pl.ef) MDA-MB-231 


0 


0 


Liver Cancer Research Genetics RNA 
1025 


0.22 


0.15 


Breast ca * (pi. effusion)T47D 


0 


0 


Liver Cancer Research Genetics RNA 
1026 


0.85 


0.63 


Breast ca. BT-549 


0 


0 


Paired Liver Cancer Tissue Research 
Genetics RNA 6004-T 


0.36 


0.52 


Breast ca. MDA-N 


0 


0 


Paired Liver Tissue Research Genetics 
RNA 6004-N 


0.87 


0.34 


Ovary 


16.15 


9.09 


Paired Liver Cancer Tissue Research 
Genetics RNA 6005-T 


0.23 


0.23 


Ovarian ca. OVCAR-3 


0 


0 


Paired Liver Tissue Research Genetics 
RNA 6005-N 


0.33 


0.28 


Ovarian ca. OVCAR-4 


0 


0 


Normal Bladder GENPAK 061001 


0.94 


1.5 


Ovarian ca. OVCAR-5 


0 


0 


Bladder Cancer Research Genetics 
RNA 1023 


O.ll 


0.38 


Ovarian ca. OVCAR-8 


0 


0 


Bladder Cancer IN VlT kuGEN 
A302173 


A C A 


i io 
l.zz 


Ovarian ca. IGROV-1 


0 


0 


& /o / 1 DiaQuer L^ancer ^ufUH / 1 o-ui i 


1.82 


1.15 


Ovarian ca.* (ascites) SK-OV-3 


0 


0 


a l\j IZ l3iauu.er isormai /\ujatvcru 
fOD04718-03'> 


X O 


1 94 


Uterus 




A ^ 


Normal Ovary Res. Gen. 


0.62 


0.19 


Plancenta 


48.97 


32.53 


Ovarian Cancer GENPAK 064008 


2.92 


1.67 


Prostate 


14.97 


2.19 


87492 Ovary Cancer (OD04768-07) 


14.36 


10.81 


Prostate ca.* (bone met)PC-3 


0 


0 


87493 Ovary NAT (OD04768-08) 


1.37 


0.96 


Testis 


2.37 


11.03 


Normal Stomach GENPAK 061017 


0.59 


1.5 


Melanoma Hs688(A).T 


0 


0 


NAT Stomach Clontech 9060359 


0.65 


0.56 
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Melanoma* (met) Hs688(B),T 


0 


0 


Gastnc Cancer Clontecn 9U6U3SO 


l.Uo 


1 


ivieianoma uaul-oz 


n 
U 


u 


"MAT QtnmnoVi fMrmt^rll 00^0^04 
IN/\. 1 olOIDavfl l^lOXllCvll 


1 15 


0 44 


Melanoma M14 


0 


0 


Gastric Cancer Clontech 9060397 


0.94 


0.92 


Melanoma LOXIMVI 


0 


0 


NAT Stomach Clontech 9060396 


1.71 


1.14 


Melanoma* (met)SK-MEL-5 


3.98 


4.27 


Gastric Cancer GENPAK 064005 


3 


2.57 


Adipose 


15.5 


16.72 









The quantitative expression of GPCR1 was also assessed using microliter plates 
containing RNA samples from a variety of normal and pathology-derived cells, cell lines and 
tissues using real time quantitative PCR (RTO PCR: TaqMan®\ RTOPCR was performed 
5 on a Perkin-Elmer Biosvstems ABI PRISM® 7700 Sequence Detection System. In this 

Example, samples are referred to as Panel 4 and contain cells and cell lines fro m normal cells 
and cells related to inflammatory conditions. 

Panel 4 includes samples on a 96 well plate (2 control wells. 94 test samples') 
composed of RNA (Panel 4r) or cDNA (Panel 4d> isolated from various human cell lines or 
10 tissues related to inflammatory conditions. Total RNA from control normal tissues such as 
. colon and lung (Stratagene Xa Jolla. CKs and thymus and kidney (Clontecri) were employed. 
Total RNA from liver tissue from cirrhosis patients and kidney from lupus patients was - 
obtained from BioChain (Biochain Institute. Inc., Havward. CAY Intestinal tissue for RNA 
preparation from patients diagnosed as having Crohn's disease and ulcerative colitis was 
15 obtained from the National Disease Research Interchange (NDRD (Philadelphia. PAY 

Astrocytes, lung fibroblasts, dermal fibroblasts, coronary artery smooth muscle cells, 
small airway epithelium, bronchial epithelium, microvascular dermal endothelial cells, 
microvascular lung endothelial cells, human pulmonary aortic endothelial cells, human 
umbilical vein endothelial cells were all purchased from Clonetics (Walkersville. MP) and 
20 grown in the media supplied for these cell types by Clonetics. These primary cell types were 
activated with various cytokines or combinations of cytokines for 6 and/or 12-14 hours, as 
indicated. The following cytokines were used: IL-1 beta at approximately 1-5 ng/ml. TNF 
alpha at approximately 5-10 ng/mL IFN gamma at approximately 20-50 ng/m^ IL-4 at 
a pproximately 5-10 ng/ml. IL-9 at approximately 5-10 ng/ml. IL-1 3 at app roximately 5-1 0 
25 ng/ml. Endothelial cells were sometimes starved for various times bv culture in the basal 
media from Clonetics with 0.1% serum. 

Mononuclear cells were freshly prepared from normal human blood using standard 
methods known in the art. Monocytes were isolated and differentiated bv methods well known 
in the art. CD4 lymphocytes. CD8 lymphocytes and NK cells were also isolated from 
30 mononuclear cells using CD4, CD8 and CD56 Miltenvi beads, positive VS selection columns 
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and a Vario Magnet according to the manufacturer's instructions. CD45RA and C D45RO CD4 
lymphocytes were isolated by depleting mononuclear cells of CD8. CD56. CD14 and CD19 
cells using CD8. CD56. CD14 and CD19 Miltenyi beads and +ve selection. Then C D45RO 
beads were used to isolate the CD45RQ CD4 lymphocytes with the remaining cells being 
CD45RA CD4 lymphocytes. To obtain B cells, tonsils were procured from NDRI and 
dissected to isolate B cells which were activated using PWM at 5 ^g/ml or anti-CD40 
fPharmingen^ at approximately 10 j ^g/ml and IL-4 at 5-10 ng/ml. Primary and secondary 
Thl/Th2 and Trl cells were cultured using a standard method well known in the art. Activated 
Thl and Th2 lymphocytes were maintained in this way for a maximum of three cycles. RNA 
was prepared from primary and secondary Thl , Th2 and Trl after 6 and 24 hours following 
the second and third activations with plate bound anti-CD3 and anti-CD28 mAbs and 4 days 
into the second and third expansion cultures in Interleukin 2. 

The following leukocyte cells lines were obtained from the ATCC: Ramos. BOL-1, 
KU-812. EQL cells were further differentiated by culture: keratinocvte line CCD 106 and an 
airway epithelial tumor line NCI-H292 were also obtained from the ATCC . CCD1 106 cells 
were activated for 6 and 14 hours with approximately 5 ng/ml TNF alpha and 1 ng/ml DL-1 
beta, while NCI-H292 cells were activated for 6 and 14 hours with the following cy tokines: 5 
ng/ml IL-4. 5 ng/ml IL-9. 5 ng/ml IL-13 and 25 ng/ml TFN gamma. 

The primer-probe set used for expression analysis of clone GPCR1 is shown in Table 

The results of two replicate runs assessing the expression of GPCR1 on Panel 3 are 
shown in Table 1 1 . GPCR1 is expressed in normal tissues, such as kidnev, thymus, lung and 
colon. It is most highly expressed on resting monocytes. Surprising res ults relating to 
inflammation indicate that the expression of GPCR1 is reduced greater than 100 fold (virtually 
eliminated^ on immune-activated monocytes. 



Table 11. TaqMan results for clone GPCR1 on Panel 3. 



TissueJSame 


el. 
xpr. 


ReL 
Expr. 

% 


Tissue_Name 


Re). 
Expr. 

% 


Rel. 
Expr. 

% 


93768_Secondary Thl_anti- 
CD28/anti-CD3 


1.0 


1.6 


93100 HUVEC (Endothelial) IL- 
1b 


0.0 


0.0 


93769 Secondary Th2_anti- 
CD28/anti-CD3 


21.0 


29.5 


93779_HUVEC (Endotkelial)_IFN 
gamma 


0.0 


0.0 


93770_Secondary Trl_anti- 
CD28/anti-CD3 


5.0 


10.8 


93102_HUVEC (Endothelial)_TNF 
alpha + IFN gamma 


0.0 


0.0 


93573_Secondary Thl_resting day 4- 
6inIL-2 


0.7 


3.8 


93 101 JKUVEC (Endothelial)_TNF 
alpha + IL4 


0.0 


0.0 
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93572_jSecondary Tli2_resting day 4- 
6 inIL-2 


13.9 


15.4 < 


J3781 HUVEC (Endothelial) IL- ( 
11 


3.0 ( 


3.0 


93571_Secondary Trl resting day 4- i 
6 in IL-2 


5.1 


5.0 ! 


?3583_Lung Microvascular ( 
Endothelial Cells none 


).0 < 


3.0 


93568 _primary Thl anti-CD28/anti- 
CD3 


o.o 


2.6 ! 


£3584_Lung Microvascular ( 
Endothelial Cells_TNFa (4 ng/ml) 
andlLlb (1 ng/ml) 


3.0 ( 


3.0 


93569 primary Th2 anti-CD28/anti- 
CD3 


39.0 


54.3 


92662 ^Microvascular Dermal 
endothelium none 


3.0 ( 


3.0 


93570_primary Trl anti-CD28/anti- 
CD3 


10.7 


21.6 


92663__Microsvasular Dermal 
endothelium TNFa (4 ng/ml) and 
ILlb (1 ng/ml) 


0.0 


O.O 


93565 primary Thl resting dy 4-6 in 
IL-2 


21.0 


24.7 


93773 Bronchial epithelium TNFa 
(4 ng/ml) and ILlb (1 ng/ml) ** 


0.0 


0.0 


93566 jrimary Th2 resting dy 4-6 in 
IL-2 


26.1 


21.2 


93347_Small Airway 
Epithelium_none 


0.0 


0.0 


93567 jrimary Trl resting dy 4-6 in 
IL-2 


11.7 


19.1 


93348_Small Airway 
EpitheUumJTNFa (4 ng/ml) and 
ILlb (1 ng/ml) 


0.0 


0.0 


93351_CD45RA CD4 
lymphocyte anti-CD28/anti-CD3 


9.6 


7.1 


92668_Coronery Artery 
SMC_resting 


0.0 


0.0 


93352_CD45RO CD4 
lymphocyte anti-CD28/anti-CD3 


15.6 


17.3 


92669 Coronery Artery 

SMC TNFa (4 ng/ml) and ILlb (1 

ng/ml) 


0.0 


0.0 


93251 GD8 Lymphocytes anti- 
CD28/anti-CD3 


11.7 


9.3 


93107 astrocytes resting 


0.0 


0.5 


93353 chronic CD 8 Lymphocytes 
2ry_resting dy 4-6 in IL-2 


8.4 


9.0 


93 108_astrocytes_TNFa (4 ng/ml) 
and ELlb (1 ng/ml) 


0.0 


0.0 


93574_chronic CDS Lymphocytes 
2ry_activated CD3/CD28 


22.2 


18.3 


92666_KU-812 (Basophil)_resting 


0.5 


2.4 


93354_CD4_none 


18.6 


9.1 


92667_KU-812 
(Basophil) PMA/ionoycin 


2.9 


1.7 


93252 Secondary Thl/Th2/Trl anti- 


3.8 


7.6 


93579__CCD1106 
(Reratino'cy^ 


0.0 


0.7 


93103_LAK cells_resting 


43.2 


32.5 


93580_CCD1106 

(Keratinocytes)_TNFa arid IFNg ** 


0.0 


0.0 


93788 LAK cells IL-2 


15.9 


18.1 


93791 Liver Cirrhosis 


4.8 


6.3 


93787JLAK ceUs_EL-2+IL-12 


32.3 


30.8 


93792 Lupus Kidney 


0.6 


0.0 


93789 LAK cells IL-2+EFN gamma 


62.9. 


57.8 


93577 NCI-H292 


0.0 


0.0 


93790 LAK cells JL-2+IL-18 


39.2 


52.1 


93358 NCI-H292 IL-4 


0.0 


0.0 


93104JLAK cells JPMA/ionomycin 
andIL-18 


43.5 


52.9 


93360_NCI-H292_IL-9 


0.0 


0.0 


93578_NK Cells IL-2_resting 


37.4 


35.6 


93359 NCI-H292 IL-13 


0.0 


0.0 


93109 Mixed Lymphocyte 
ReactionJTwo Way MLR 


26.1 


23.0 


93357 JNCI-H292_IFN gamma 


0.0 


0.0 


93 110 Mixed Lymphocyte 
ReactionJTwo Way MLR 


17.0 


10.7 


93777_HPAEC_- 


0.0 


0.5 


93 1 1 1 Mixed Lymphocyte 
Reaction Two Way MLR 


2.2 


7.4 


93778_HPAEC_IL-1 beta/TNA 
alpha 


0.0 


0.0 


93 1 12 JSlononuclear Cells 
(PBMCs)_resting 


19.9 


28.3 


93254_Normal Human Lung 
Fibroblast__none 


0.0 


0.0 


93 1 13_Mononuclear Cells 
(PBMCs)_PWM 


28.3 


31.4 


93253_Normal Human Lung 
Fibroblast_TNFa (4 ng/ml) and IL- 
lb (1 ng/ml) 


0.0 


0.0 


93114 Mononuclear Cells 
(PBMCs)_PHA-L 


10.9 


14.4 


93257_Normal Human Lung 
Ffl>roblast_IL-4 


0.0 


0.0 


93249_Ramos (B cell)_none 


0.0 


0.1 


93256_Normal Human Lung 
Fibroblast JTL-9 


0.0 


0.0 


93250_Ramos (B cell)_ionomycin 


0.0 


0.0 


93255__Normal Human Lung 
Fibroblast_IL-13 


0.0 


0.0 
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93349_B lymphocytes_PWM 


9.0 


9.5 


93258_Normal Human Lung 
FibroblastJDFN gamma 


0.0 


0.0 


93350 B lymphoytes CD40L and 
IL-4 


9.5 


11.1 


93 1 06_Dermal Fibroblasts 
CCD1070_resting 


0.0 


0.0 


92665_EOL-l 

(Eosinophil)_dbcAMP differentiated 


1.1 


0.0 


93361 JDeimal Fibroblasts 
CCD1070JTNF alpha 4 ng/ml 


17.1 


20.3 


93248JBOH 
(Eosinophil)_dbcAMP / 
PMAionomycin 


3.7 


0.6 


93105 Dermal Fibroblasts 
CCD1070JL-1 beta 1 ng/inl 


0.0 


0.0 


93356_Dendritic Cells_jione 


3.7 


10.3 


93772_dermal flbroblastJFN 
gamma 


0.0 


0.0 


93355 JDendritic Cells_LPS 100 
ng/ml 


6.1 


8.1 


93771_dermal fibroblastJDL-4 


1.1 


0.0 


93775 Dendritic Cells anti-CD40 


4.9 


3.6 


93259_IBD Colitis 1** 


0.6 


3.3 


93774_M° I1 o c y tes _ restul g 


100.0 


100.0 


93260_IBD Colitis 2 


1.1 


0.0 


93776_Monocytes_LPS 50 ng/ml 


0.0 


0.3 


93261JDBD Crohns 


2.2 


3.5 


93581_Macrophages_resting 


0.6 


3.7 


73501 0_Colon_normal 


21.5 


15.6 


93582 Macrophages_LPS 100 ng/ml 


1.0 


3.1 


73501 9_Lung_none 


17.6 


14.4 


93098_HUVEC (Endothelial)_none 


0.0 


0.0 


64028- l_Thymus_none 


11.8 


7.1 


93099_HUVEC 
(Endothelial)_starved 


0.0 


0.0 


64030- l_Kidney_jnone 


33.7 


20.3 



EQUIVALENTS 

Although particular embodiments have been disclosed herein in detail, this has been 
done by way of example for purposes of illustration only, and is not intended to be limiting 
with respect to the scope of the appended claims which follow. In particular, it is 
contemplated by the inventors that various substitutions, alterations, and modifications may be 
made to the invention without d eparting from the spirit and scope of the invention as defined 
by the claims. The choice of nucleic acid starting material, clone of interest or library type is 
believed to be a matter of routine for a person o f ordina ry skill in the art with knowledge of the 
embodiments described herein. Other aspects, advantages, and modifications considered to be 
within the scope of the following claims. 
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WHAT IS CLAIMED IS: 

L An isolated polypeptide comprising an amino acid sequence selected from the 
group consisting of: 

{a} a mature form of an amino acid sequence selected from the group consi sting of SEP 
ID NPS:2. 4. 6. 8. 10, 12. 14. 16. 18. 20. and 22: 

fb) a variant of a mature form of an amino acid sequence selected from the group 

consisting of SEP ID NOS:2. 4. 6. 8, 10. 12. 14. 16, 18, 20. and 2 2. wherein one or 
more amino acid residues in said variant differs from the amino acid sequence of said 
mature form, provided that said variant differs in no more than 15% of the amino acid 
residues from the amino acid sequence of said mature form; 

(cX an amino acid sequence selected from the group consisting of SEP ID N PS:2. 4. 6. 8. 
10. 12. 14. 16. 18.20. and 22: and 

(d) a variant of an amin o acid se quence selected from the group consistin g of SEP ID 

NPS.2. 4. 6. 8. 10. 12. 14. 16. 18. 20. and 22. wherein one or more at nmo acid rescues 
in said variant differs from the amino acid sequence of said mature form, p rovided that 
said variant differs in no more than 15% of amino acid residues from said amino acid 
sequence. 

2 The polypeptide of claim 1, wherein said polypeptide comprises the amino acid 
sequence of a nafarallv-occurring allelic variant of an am ino acid sequence selected from the 
group consisting of SEP ID NPS:2. 4. 6. 8. 10. 12. 1 4. 16. 18. 20. and 22. 

3. The polypeptide of claim 2. wherein said allelic variant comprises an amino 
acid sequence that is the translation of a nucleic acid sequence differing b v a single nucleotide 
from a nucleic acid sequence selected from the group consisting of SEP ID NOS:l. 3. 5. 7, 9. 
11.13.15. 17. 19. and 21. 

4. The polypeptide of claim 1. wherein the amino acid sequence of said variant 
comprises a conservative amino acid substitution. 
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5. An isolated nucleic acid molecule comprising a nucleic acid sequence encoding 
a polypeptide comprising $n amino acid sequence selected from the group consisting of: 

(a) a mature form of an amino acid sequence selected from the group con sisting of SEP 
ID NOS:2. 4. 6, 8. 10. 12, 14. 16. 18. 20. and 22: 

(b) a variant of a mature form of an amino acid sequence selected from the group 
consisting of SEP ID NPS:2. 4. 6. 8. 10, 12. 14. 16. 18. 20. and 22, wherein one or 
more amino acid residues in said variant differs from the am ino aci d sequence of said 
mature form, provided that said variant differs in no more than 15% of the amino acid 
residues from the amino acid sequence of said mature form: 

£c) an amino acid sequence selected from the group consisting of SEP ID NOS:2. 4. 6, 8, 
10. 12. 14. 16. 18; 20. and 22: 

£d) a variant of an amino acid sequence selected from the group consisting of SEP ID 

NOS.2. 4. 6. 8. 10. 12. 14. 16. 18. 20. and 22. wherein one or more amin o acid residues 
in said variant differs from the amino acid sequence of said mature form, provided that 
said variant differs in no more than 15% of amino acid residues from sai d amino acid 
sequence: 

(e) a nucleic acid fragment encoding at least a portion of a polypeptide co mprising an 

amino acid sequence chosen from the group consisting of SEP ID N PS:2. 4. 6. 8, 10, 
12. 14. 16. 18. 20. and 22, or a variant of said polypeptide, wherein o ne or more amino 
acid residues in said variant differs from the amino acid sequence of sa id mature form. 
provided that said variant differs in no more than 15% of amino acid resid ues from said 
amino acid sequence: and 

ffl a nucleic acid molecule comprising the complement of (aV (b\ (c\ (d) or (eY 

6. The nucleic acid molecule of claim 5. wherein the nucleic acid molecule 
comprises the nucleotide sequence of a naturallv-occurring allelic nucleic acid variant. 

7. The nucleic acid molecule of claim 5. wherein the nucleic acid molecule 
encodes a polyp e ptide comprising the amino acid sequence of a naturally-o ccurring 
polypeptide variant. 

8. The nucleic acid molecule of claim 5. wherein the nucleic acid molec ule differs 
by a single nucleotide from a nucleic acid sequence selected from the group cons isting of SEP 
ID NPS:1. 3. 5. 7. 9. 11. 13. 15. 17. 19. and 21. 
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9. The nucleic acid molecule of claim 5, wherein said nucleic acid molecule 
comprises a nucleotide sequence selected from the group consisting of: 

(a) a nucleotide sequence selected from the group consisting of SEP ID NPS:1. 3. 
5. 7. 9, 11. 13. 15. 17. 19, and 21: 

(b) a nucleotide sequence differing by one or more nucleotides from a nucleotide 
sequence selected from the group consisting of SEP IDNPS:!. 3, 5. 7. 9. 11. 13. 15. 17. 19, 
and 21. provided that no more than 20% of the nucleotides differ from said nucleotide 
sequence: 

(c) a nucleic acid fragment of (a); and 

(d) a nucleic acid fragment of (b\ 

10. The nucleic acid molecule of claim 5. wherein said nucleic acid molecule 
hybridizes under stringent conditions to a nucleotide sequence chosen from the group 
consisting of SEP ID NPS:1. 3. 5. 7. 9. 11. 13. 15. 17. 19. and 21. or a complement of said 
nucleotide sequence. 

11. The nucleic acid molecule of claim 5. wherein the nucleic acid molecule 
comprises a nucleotide sequence selected from the group consisting of: 

fa) a first nucleotide sequence comprising a coding sequence differing bv one or more 
nucleotide sequences from a coding sequence encoding said amino acid sequence, 
provided that no more than 20% of the nucleotides in the coding sequence in said first 
nucleotide sequence differ from said coding sequence: 

{b} an isolated second polynucleotide that is a complement of the first polynucleotide: and 

(c) a nucleic acid fragment of (a) or fbV 

12. A vector comprising the nucleic acid molecule of claim 11, 

13. The vector of claim 12. further comprising a promoter operablv-linked to said 
nucleic acid molecule. 

14. A cell comprising the vector of claim 12. 

15. An antibody that binds immunospecificallv to the polypeptide of claim 1 . 
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16. The antibody of claim 15. wherein said antibody is a monoclon al antibody. 

17. The antibody of claim 15. wherein the antibody is a humaniz ed antibody. 

18. A method for determinin g the presence or amount of the polyp eptide of claim 1 
in a sample, the method comprising: 

(a) providing the sample; 

(b) contacting the sample with an antibody that binds imm unospecificallv to the 
polypeptide: and 

(o) determining the presence or amount of antibody bound to s aid polypeptide. 
thereby determining the presence or amount of pol ypeptide in said sample. 

19. A method for determ inin g the presence or amount of the nuclei c acid molecule 
of claim 5 in a sample, the method comprising: 

(a) providing the sample: . 
£b) contacting the sample with a probe that binds to said nu cleic acid molecule; and 
(c\ determining the presence or amount of the probe bound to said nucleic acid molecule, 
thereby determining the presence or amount of the nucleic acid molecu le in said sample. 

20. The method of claim 1 9 wherein presence or amount of the n ucleic acid 
molecule is used as a marker for cell or tissue type. 

21. The method of claim 20 wherein the cell or tissue type is cancerous. 

22. A method of identifying an agent that binds to a polyp eptide of claim 1, the 
method comprising: 

(a) contacting said polypeptide with said agent: and 

(b) determining whether said agent binds to said polypeptide. 

23. The method of claim 22 wherein the agent is a cellular receptor or a 
downstream effector. 
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24. A method for identifying an agent that modulates the expression or activity of 

the polypeptide of claim 1. the method comprising: 

{a) providing a cell expressing said polypeptide: 

(b) contacting the cell with said agent and 

(c) determining whether the agent modulates expression or activity of said 
polypeptide, 

whereby an alteration in expression or activity of said peptide indicates said agent 
modulates expression or activity of said polypeptide. 

25. A method for modulating the activity of the polypeptide o f claim 1 . the method 
comprising contacting a cell sample expressing the polypeptide of said claim with a compound 
that binds to said polypeptide in an amount sufficient to modulate the activity of the 
polypeptide. 

26. A method of treating or preventing a GPCRX-associated disorder, said method 
comprising administering to a subject in which such treatment or prevention is desired the 
polypeptide of claim 1 in an amount sufficient to treat or prevent said GPCRX-associated 
disorder in said subject. 

27. The method of cl ai m 26 wherein the disorder is selected from the group 
consisting of cardiomyopathy, atherosclerosis, hypertension, congenital heart defects, aortic 
stenosis, atrial septal defect ( ASD\ atrioventricular (A-V) canal defect, ductus arteriosus, 
pulmonary stenosis, subaortic stenosis, ventricular septal defect (VSD>. valve diseases, 
tuberous sclerosis, scleroderma, obesity, transplantation, adrenoleukodvstrophv, congenital 
adrenal hyperplasia, prostate cancer, neoplasm: adenocarcinoma, lymphoma, uterus cancer, 
fertility, hemophilia, hvpercoagulation. idiopathic thrombocytopenic purpura. 
immunodeficiencies, graft versus host disease, AIDS, bronchial asthma. Crohn's disease: 
multiple sclerosis, treatment of Albright Hereditary Ostoeodvstrophv. and other diseases, 
disorders and conditions of the like. 

28. The method of claim 26 wherein the disorder is related to cell signal processing 
and metabolic pathway modulation. 

29. The method of claim 26. wherein said subject is a human. 
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30. A method pf treating or preventing a GPCRX-associated disorder, said method 
comprising administ ering to a subject in which such treatment or prevention is desired the 
nucleic acid of claim 5 in an amount sufficient to treat or prevent said GPCRX-associated 
disorder in said subject. 

31. The method of claim 30 wherein the disorder is selected from the group 
consisting of cardiomyopathy, atherosclerosis, hypertension, congenital heart defects, aortic 
stenosis, atrial septal defect (ASD\ atrioventricular (A-Vl canal defect ductus arteriosus, 
pulmonary stenosis, subaortic stenosis, ventricular septal defect (VSD\ va lve diseases, 
tuberous sclerosis, sclerodermas obesity, transplantation, adrenoleukodvstr ophv. congenital 
adrenal hyperplasia, prostate cancer, neoplasm: adenocarcinoma, lymphom a, uterus cancer. 
fertility, hemophilia, hvpercoagulation. idiopathic thrombocytopenic purpura, 
immunodeficiencies, graft versus host disease. AIDS, bronchial asthma. Cro hn's disease: 
multi ple sclerosis, treatment of Albright Hereditary Ostoeodvstrop hv. and other diseases, 
disorders and conditions of the like. 

32. The method of claim 30 wherein the disorder is related to cell signal processing 
and metabolic pathway modulation. 

33. The method of claim 30. wherein said subject is a human. 

34. A method of treating or preventing a GPCRX-associated disorder, said method 
comprisin g adminis tering to a subject in which such treatment or prevention is desired the 
antibody of claim 15 in an amount sufficient to treat or prevent said GPC RX-associated 
disorder in said subject 

35. The method of claim 34 wherein the disorder is selected from the group 
consisting of diabetes, metabolic disturbances associated with obesity, the metab olic syndrome 
X. anorexia, wasting disorders associated with chronic diseases, metabolic disorders, diabetes, 
obesity, infectious disease, anorexia, cancer-associated cachexia, cancer, neurod egenerative 
disorders. Alzheimer's Disease. Parkinson's Disorder, immune disorders, hematopoietic 
disorders, and the various dvslipidemias. 
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36. The method of claim 34 wherein the disorder is related to cell signal processing 



and metabolic pathway modulation. 

37. The method of claim 34, wherein the subject is a human, 

38. A pharmaceutical composition comprising the polypeptide of claim 1 and a 
pharmaceuticallv-acceptable carrier. 

39. A pharmaceutical composition comprising the nucleic acid molecule of claim 5 
and a pharmaceuticallv-acceptable carrier. 

40. A pharmaceutical composition comprising the antibody of claim IS and a 
pharmaceutically-acceptable carrier. 

A kit comprising in one or more containers, the pharmaceutical composition of 



A kit comprising in one or more containers, the pharmaceutical composition of 



A kit comprising in one or more containers, the pharmaceutical composition of 



4L 
claim 38. 

42, 
claim 39. 

43^ 
claim 40. 



44. A method for determining the presence of or predisposition to a disease 
associated with altered levels of the polypeptide of claim 1 in a first mammalian subject, the 
method comprising: 

£a) measuring the level of expression of the polypeptide in a sample from the first 

mammalian subject: and 
(b) comparing the amount of said polypeptide in the sample of step (2l) to the amount of 

the polypeptide present in a control sample from a second mammalian subject known 

not to have, or not to be predisposed to, said disease; 

wherein an alteration in the expression level of the polypeptide in the first subject as 
compared to the control sample indicates the presence of or predisposition to said disease. 
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45. The method of claim 44 wherein the predisposition is to cancers;* 



46. A method fo r determini ng the presence of or pr edisposition to a disease 
associated with altered levels of the nucleic acid molecule of claim 5 in a first marnrnalian 
subject, the method comprising: 

(a) measuring the amount of the nucleic acid in a s ample from the first mammalian 
subject: and 

£b_) comparing the amount of said nucleic acid in th e sample of step (a) to the amount of 
the nucleic acid present in a control sample from a secon d marnrnalian subject known 
not to have or not be predisposed to. the disease; 

wherein an alteration in the level of the nucleic aci d in the first subject as compared to 
the control sample indicates the presence of or p redisposition to the disease. 

47. The method of claim 46 wherein the predispositio n is to cancers. 

4g. A method of treating a pathological state i" « mammal, the method comprising 
a<toiinistering to the mammal a polypeptide in a n amount that is sufficient to alleviate the 
pathological state, wherein the polypeptide is a po l ypeptide having an amino acid sequence at 
least 95% identical to a polypeptide comprising an amin o acid sequence of at least one of SEQ 
ID NOS-.2. 4. 6. 8. 10. 12. 14. 16. 18. 20 and 22. or a biologically active fragment t h ereof. 

49. A method of treating a pathological state in a mammal, the method comprising 
adnrinistering to the mammal the antibody of cla im 1 5 in an amount sufficient to alleviate the 
pathological state. 
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